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INTRODUCTION 


The Aristotelian Corpus includes a work entitled ‘Pen pneumatos’, usu- 
ally cited by its Latin title ‘De spintw’. References to this text are rare 
in the modern era. Aristotle’s authorship has been almost generally 
denied since the 15th century.' The only exception to prove the rule 
is P. Gohlke.? 

The Greek text of the work, fourteen pages in all, leaves much to 
be desired. But the subject announced in the opening sentence may 
arouse the reader’s curiosity. We read there: “The innate pneuma, how 
does it maintain itself and grow?” 

The ‘innate pneuma’* is a central subject in Aristotle’s biological works. 
For living creatures this substance is often presented as being crucial 
to the quality of their life, perception, mental activity, and physiologi- 
cal vigour. According to a famous text in De generatione animahum I 3, 
736b30-737al, pneuma is already present in semen and is an analogue 
of the astral element, which is responsible for the fertility and life- 
generating power of semen. It seems natural to assume that there is 


' Cf. J. Tricot (1951) v and ix; A. Roselli (1992) 17 (see n. 3 below). 

* P. Gohlke, Die Entstehung der Anistotelische Prinzipienlehre (Tiibingen 1949) 88; id. 
Anstoteles, Kleine Schrifien zur Seelenkunde (Paderborn 1947) 18 and 196. Gohlke does see 
the work as uncompleted, a sketch, from Anistotle’s final phase (21). 

> Spir. 1, 48lal: Tig n tod gupbtov nvedpatos Siapovy Kai tic N avEnorc; Cf. Motu 
anim. 10, 703a10; Juv. 6, 470a22 ff; Resp. 5, 472b7. For Spir. see Anstotelis De antmalium 
motione et De animalium Incessu; Pseudo-Anstotelis de Spiritu hbellus, ed. V.G. Jaeger (Leipzig 
1913); The Works of Anstotle, transl. into English under the editorship of W.D. Ross, 
vol. III (Oxford 1931) De spiritu by J.F. Dobson (first edition 1914); Amstotle, On the soul; 
Parva naturaha; On breath with an English transl. by W.S. Hett (London 1936); Anstoteles, 
Kleine Schnifien zur Seelenkunde, ibers. von P. Gohlke (Paderborn 1947; repr. 1953); Anistote, 
Parva naturalia suwis du Traité Ps.-aristotéicien De spiritu, trad. nouvelle et notes par 
J. Tricot (Paris 1951); The Complete Works of Anstotle. The Revised Oxford Translation ed. 
by J. Barnes (Princeton 1984) vol. | (As regards Spir. this edition is almost identical 
to Dobson’s 1914 edition); /Anstotele] De spiritu a cura di A. Roselli (Pisa 1992), with a 
revised Greek text based on a collation of additional manuscripts and with a critical 
apparatus, translation and commentary. 

* Innate’ should not be mistaken to mean ‘present from birth’. Spir. 5, 483a13 notes 
that though respiration starts at birth, nutrition and growth occur before birth, owing 
to pneuma or vital heat. Pneuma is best left untranslated. If we must choose an English 
equivalent, ‘vital’ or ‘life-bearing spint’ is better than ‘vital breath’, because the latter 
term suggests a connection with respiration. For the translation of the title we opted 
for ‘Life-Bearing Spirit’. 
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more pneuma in a fully grown living creature than in the semen through 
which the creature was formed (or in the menstrual blood fertilized by 
it). The obvious question then is: what maintains pneuma and how does 
the volume of pneuma increase? 

A generally acknowledged work by Aristotle also seems to have 
underlined the interest of this theme. De motu animalium, in a section 
which emphasizes the importance of pneuma in living creatures, contains 
the following remark: “How this innate pneuma is preserved has been set 
out elsewhere.” The question is whether this refers to any particular 
part of the Corpus. 

Another intriguing feature of the De spintu text is that it seems to say 
that pneuma ‘is connected with the soul’.® But the author also says that 
it ‘is the vehicle of the soul in a primary sense’.’ These are remarkable 
statements which compel us to ask: how does the position of De spintu 
relate to Aristotle’s generally recognized doctrine of soul? In passing 
the author also suggests that the innate pneuma is ‘the primary mov- 
ing cause’.’ His argument against the position that pneuma increases 
through the process of respiration is completely in line with Anstotle’s 
method. He contends that there are also living creatures which do not 


> Motu anim. 10, 703a10: tig pév odv } OwtNpia tod Gvp@btov nvEedpatoc, eipytat 
ev GAAotc. E. Zeller, Die Philosophie der Griechen in ihrer geschichtlichen Entwicklung, Zweiter 
Teil, Zweite Abteilung, ‘Aristoteles und die alten Peripatetiker’ (Leipzig 4th ed. 1921; 
repr. Hildesheim 1965) IT 96 n. and 937-38 had denied De motu animalium to Aristotle 
on account of this ‘reference to De spintu’. The passage is usually regarded as an aside 
and put between brackets. In Jaeger’s view the reference forms an interruption and 
seems to duplicate 703a16: ‘Whether the pneuma is always the same or 1s always chang- 
ing must be discussed elsewhere’ (rotepov pev odv tadtov got TO KvedpE Kel 7 yivetar 
del Etepov, Eotw KAAOG Adyos) (art. 1913; repr. 1960, p. 76). Cf. E.S. Forster (1937) 
472; M.C. Nussbaum, Anstotle’s De motu cnoekian. Text with translation, comm. and 
interpretive essays (Princeton 1978; repr. 1985) 375. In De somno 2, 456a8 Anistotle 
remarked: ‘Nature has supplied both breathing and the power of cooling by moisture 
with a view to the conservation of the heat in that part. This will later be discussed 
separately’ (to dvanveiv te Kal TO dyP@ KataydyecBar mpd¢ ye THY GwTHpiav tod Ev 
TOUTH LOPi@ Deppod TH @voic nendpiKev- PNAnoetar Sé nepi abtiic Uotepov Ka’ adtHV). 
W.D. Ross, Aristotle, Parva naturalia. A revised text with introd. and comm. (Oxford 
1955) 260 connects this with Jw. 14 and 19. Cf. also Resp. 6, 470a20: ‘The assistance 
which plants get through food and the surrounding air is sufficient for the preservation 
of their natural heat’ (ois pev OLTOIS T S1& TPOMTG KAI TOD NEPLEYOVTOG ikaviy yivetat 
BonGe1a xpdc thy tod ~uoikod Beppod owtnpiay). 

& Spr. 1, 481al6: kaBapatepov yap 0 Th Wort OvpOVES. Cf. also 9, 485b13: ‘Therefore 
it is not incorrect to identify it with them’ (Sidmep ob KaKds eic cardtov), referring to 
the unity of the soul and pneuma as its instrument. 

7 Spir. 5, 483b10: 1 Tpatov dextixdv woxiic. Cf. also 3, 482b23. 

8 Spir. 2, 481b17: 16 np@tov Kivodv. Cf. 8, 485a7: t0 mvedpa tO KivyTIKdv. 


INTRODUCTION 3 


breathe (but which do possess pneuma).? Also, 5, 483b24 seems to refer 
to the Anatomies, a source which Aristotle often cites in his biological 
works.!° Such references are found only in Aristotle’s work.'' But in 3, 
482b8 the author also says: “Therefore we must, as we said, look at 
respiration, the purpose for which it takes place and for which parts 
and how.’ The words ‘as we said’ may well refer back to De resprratione 
3, 471b26—29. 


2. What was known about De spiritu in Antiquity? 


The title of a work ‘On pneuma’ is absent in the Greek lists of Aristotle’s 
writings!” but it is mentioned in the Arabic catalogue of Ptolemy el- 
Garib. Some modern authors believe that Galen and Pliny may have 
referred to De spinitu.'* 


9 Sir. 2, 482a8; 482a22. 

Cf. W.D. Ross, Parva naturalia (1955) 264: ‘References in A. to avatouai are 
frequent. Sometimes the reference is to actual dissections (De Juv. 474b9; 478a27; De 
Part. 677a9; De Gen. An. 746a22, 764435, 771632, 779a8); in other cases the reference 
is to the record of dissections in a work now lost (e.g..... Hist. Anim. 497432; cf. ibid. 
525a9, 566a15, De Gen. An. 746a15).’ See also n. 11 below. 

'! Curiously, this passage represents the position of others, so that it seems in Spir. 
that Aristotle’s opponents are citing material from the Anatomis. For W. Jaeger, ‘Das 
Pneuma im Lykeion’, Hermes 48 (1913) 29-74; reprinted in id. Scnpta minora (Roma 
1960) 57-102, repr. p. 62, it is unthinkable that a later pupil of Aristotle would refer 
to the Metaphysics, as in Motu anim. 1, 698a7, but he makes light of the idea that such a 
‘handbook’ would have been cited by a later author. Note, however, that 5, 483b22-23 
says that the arténa contains moisture. This seems to imply that a corpse has been 
observed. If it is then said that ‘ex t@v &vatopu@v is clear’, we could specifically relate 
this to the dissection of corpses. 

'2 W. Jaeger (art. 1913; repr. 1960) 77 observes that De motu animahum occurs in 
Hesychius (no. 156) and Ptolemy (no. 41), but Spur. does not. However, as A. Roselli 
(1992) 13 n. 1 indicated, a De spiritu in three books is mentioned in the Arabic cata- 
logue ascribed to Ptolemy el-Garib, no. 24 in the numbering according to the new 
Arabic manuscript found in Istanbul and presented in C. Hein, Definition und Exntetlung 
der Philosophie. Von der spdtantiken Einlettungshteratur zur arabischen Enzyklopidie (Frankfurt 
am Main/Bern/New York 1985) 388-439. P. Moraux, Les listes anciennes des ouvrages 
d’Anstote (Louvain 1951) 294 notes of Spir.: ‘L’ouvrage (en un seul livre) est bien issu 
de lécole péripatéticienne, mais il est sirement postaristotélicien. L’auteur fait montre 
de connaissances d’ordre anatomique et médical qui permettent de le situer vers le 
milieu du 3° siécle avant J.-C.’ See also p. 300. 

'3 Cf. Galen, De simpl. med. temp. et fac. V 9 (XI 730,16 ff., ed. G.-C. Kuhn): “But we 
Must recognize that the vital heat is meant, which we also call pneuma in all animals. 
Anistotle has written about this’ (&AA’ Nas xpi)... yryv@oxetv Euqutov cipfjo8at Geppov, 
Omep Kai nvedpa Exdotw tov Cdwv ovopaCopev, DxEp OD Kai AptototéAns Eypawev), 
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3. What has been said about De spiritu in the modern era? 


In his well-known 1913 article W. Jaeger also discusses De spiritu.'* But 
first he outlines Aristotle’s doctrine of pneuma, which he believes to be 
the earliest identifiable representative of the doctrine of an innate pneuma 
(p. 71): ‘Alle Lebewesen besitzen angeborenes Pneuma, in ihm wurzelt 
ihre Lebenskraft’ (p. 74). This also applies to De motu animatium. 

Briefly summanizing the contents of De spintu, he stresses how inco- 
herent its composition is. The opening question of De spiritu—how 
does the innate pneuma maintain itself and grow?—is dealt with rather 
tentatively in the first two chapters (p. 86). The author then goes on to 
discuss various issues regarding respiration and the functions of blood. 
Everything Jaeger considers dissatisfactory here is seen to result from 
an abridgement of a more extensive discussion. This abridgement was 
carried out by a person with little talent and expertise (p. 89). Jaeger is 
nevertheless prepared to assume some coherence for chapters | through 
8. In his view, however, chapter 9 is a later addition by a Stoic with an 
interest in the Peripatetic theory of the innate pneuma.' 

In arguing against the work’s authenticity, Jaeger follows V. Rose, 
whom he greatly admires.'° In his accepted writings Aristotle shows 
knowledge of two kinds of blood, but only of one kind of blood ves- 
sel (phlebes). And the Greek word arténa means ‘windpipe’ in Aristotle. 
According to Jaeger, however, De spuritu distinguishes ‘veins’ (phlebes) and 
artéra to designate the system of veins and arteries.'’ Jaeger believes 


and Pliny, Nat. hist. XI 220, which looks like a quotation of Spir. 6, 484a35. Cf. 
A. Roselli 13. 

't W. Jaeger, ‘Das Pneuma im Lykeion’, (1913; repr. 1960) esp. 86-100. At the same 
time Jaeger published a text edition of De motu animalum, De progressu animalium, and 
De spirtu in the Bibliotheca Teubneriana. The article provides the reasons why Jaeger 
considers the authenticity of De motu animalium, which had been denied since V. Rose, 
De Anstotelis iibrorum ordine et auctoritate (Berlin 1854) 163, to be absolutely unassailable, 
but also why De spiritu is clearly non-Anistotelian. O. Regenbogen, ‘Theophrastos’, 
in P.W.-R.E. supplem. vol. VII (Stuttgart 1940) 1354-1562, cols. 1545-1546 agrees 
with Jaeger. 

'° W. Jaeger (repr. 1960) 98-100. On that chapter, see earlier E. Neustadt, Hermes 44 
(1909) 60-69. Jaeger’s chief objection to chapter. 9 is that it assigns such an important 
role to fire. But the author of Spir. 9, 485b9 says quite explicitly that the generation 
of living entities is not a matter of fire or pneuma (in itself), but of the soul which uses 
fire as its instrument. The theory of Anim. II 4, 416a9-18 is not fundamentally differ- 
ent. The fact that the Stoa also talked about a ‘creative fire’ (texvixov ndp) is entirely 
irrelevant as an argument against the work’s authenticity. 

16 V. Rose, De Anstotelis librorum ordine et auctoritate (Berolini 1854) 163 ff. 

17 W. Jaeger (repr. 1960) 89. J. Tricot (Paris 1951) v, regards this argument as 
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that it depends here on the anatomist Praxagoras of Cos, who devel- 
oped this notion at the same time as Anistotle or slightly later (p. 89). 
But this dependence must have been mediated by Praxagoras’ pupil 
Erasistratus, who (unlike Praxagoras) was also a Peripatetic.'® 


FE Dobson (1914) 


The Works of Aristotle Translated into English, vol. III (Oxford 1931) includes 
the translation of De spiritu which J.F. Dobson published in 1914. In the 
Preface the author notes: “This treatise has been rejected as spurious by 
practically all editors, one of the chief reasons being the confusion of the 
senses assigned to artéria. It is sometimes ascnibed to Theophrastus. Its 
author had certainly studied the Aristotelian Corpus, and analogies may 
be traced to the de Respiratione and some of the zoological treatises.’ 

The translation used Jaeger’s 1913 edition of the Greek text. Despite 
its countless defects, it was included without any changes in The complete 
works of Anstotle (1984). 


WS. Hett (1936) 


WS. Hett (1936) 484-485 calls Spiz ‘obviously un-Aristotelian’. He 
observes ‘a general lack of coherence in the thought’. The work’s central 
notions, pneuma and arténa, are left clouded in obscurity. 

Also, the Greek text (which Hett adds in his edition) is uncertain in 
many places, often making a satisfactory interpretation impossible. 


P Gohlke (1947) 


P. Gohlke, always a stalwart defender of the texts attributed to Aristo- 
tle, must concede in the Introduction to his translation (1947) 18-21 
‘dass man wirklich an ihrer Echtheit zweifeln konnte.’ (18) The work 
is clearly incomplete and little more than a compendium of notes. Yet 


unsound: ‘auteur, quel qu’il soit, entend par artéres, non pas les vaisseaux sanguins, 
mais des ramifications respiratoires, ce qui enléve toute portée a cette prétendue dis- 
tinction’. Cf. also 176 n. 4; 181 n. 2. 

'8 W. Jaeger (repr. 1960) 90. Cf. C.R.S. Harris, The Heart and the Vascular System in 
Ancient Greek Medicine (Oxford 1973) 97 ff. For Harris’s assessment of Spir., see also pp. 
164 and 175-176 n. 1. 
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Gohlke maintains ‘dass Aristoteles selber die Schrift in ihrem jetzigen 
Zustande hinterlassen hat.’ (18) 

The work’s theme, the ‘Lebensluft’, disappears from view in the 
last section (19). But the theme does belong to the philosopher’s last 
phase (20). 

Gohlke sees the work’s statements on artériai as a new insight into the 
difference between arteries and veins as we recognize it today (20). 

The author proposes corrections to the Greek text in twelve places. 
His own translation of the Greek text needs to be corrected in even 
more places. 


JF Tncot (1951) 


De spiritu was first published in French in this translation of the Parva 
naturaha and De spintu. ‘Tricot assigns the work to the oeuvre of the 
physician Erasistratus of Geos and dates it to c. 250 BCE (p. v). 

Importantly, Tricot notes that the use of the term arténa in the work 
does not indicate the author’s familiarity with the distinction between 
the venous and the arterial systems, as Jaeger and others had claimed." 
In De spintu, says Tricot, arténai are not blood vessels but branches of 
the windpipe. De spiritu has no knowledge of the distinction between 
veins and arteries in the vascular system (pp. v; 176, n. 4). 

Tricot did not use the translations by WS. Hett (1936) and P. Gohlke 
(1947). 


A, Kenny (1976) 


In 1976 A. Kenny published an article “The stylometric study of the 
Aristotelian writings’, in which he describes the results of three tests 
on the language of the treatises in the Corpus Aristotelicum. The 
article was republished in Essays on the Aristotelian tradition (Oxford 2001) 
127-149. On p. 147 Kenny shows in Table 10.6 that De spintu emerges 
from all three tests as a genuine Aristotelian work, though the consensus 
of the authorities selected by Kenny described the work as inauthentic. 
Kenny notes on p. 146 that the arguments against the authenticity of 


'9 Likewise P. Siwek s.j., Aristotelis Parva naturalia (Romae 1963) 353 in n. 144 on Resp. 
He remarks there: ‘Whoever the author may be, it is certain that he was thoroughly 
familiar with the Peripatetic sciences and astutely elaborated and rounded off many 
matters only hinted at in De respiratione.’ 
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De spiritu do not appear to him to be decisive. Earlier he had usefully 
applied stylometry in his book The Anstotelian Ethics. A Study of the Rela- 
tionship between the Euderman and the Nicomachean Ethws of Anstotle (Oxford 
1978), concluding that the common books of the Et/fnca Eudema and 
the Nicomachean Ethics should be assigned to the former work. 


MC. Nussbaum (1978) 


In her valuable edition with commentary of De motu animalium*® M.C. 
Nussbaum also makes some remarks on De spiritu. She notes that ‘[V.] 
Rose denied that the MA could be connected with the obviously inferior 
De Spiritu...’ ‘And in general we have every reason to dissociate this care- 
ful and interesting treatise [M/A] from the messy later work.’ (p. 7) 

In her commentary on MA 10, 703a10-11 she notes: “The De Spontu 
is a confused and inferior late work that does not even profess to be by 
Aristotle and acknowledges its late date by references to the theories 
of Aristogenes of Knidos, who wrote around the middle of the third 
century B.C.’ (p. 375). 


The Revised Oxford Translation (1984) 


This new edition of the Complete Works of Anstotle assigns two asterisks 
to De sfintu, explaining: ‘a pair of asterisks indicates that its spurious- 
ness has never been seriously contested.’ (p. XIII) 

The translation by J.E Dobson has been integrally adopted, including 
mistakes like those in 2, 482a9; 482b6-7; 3, 482b6; 5, 483b31; 484a7 
and the gross error in 8, 485a22. However, the footnotes omit some 
of Dobson’s comments. 


FE. Annas (1992) 


In her book Hellenistic Philosophy of Mind (Berkeley/Los Angeles/Oxford 
1992) J.E. Annas supports M.C. Nussbaum in her assessment of De 
spintu as ‘a dismal little work’...‘clearly written in the later Lyceum, 
since the author knows of Erasistratus’ discoveries’ (27). On account 
of this incorrect appraisal she notes on p. 17: ‘What is most striking 


*0 Anstotle’s De motu animalium. Text with translation, comm. and interpretive essays 
by M.C. Nussbaum (Princeton 1978; repr. 1985). 
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about Hellenistic medical theory, by contrast with Anstotle’s work, is 
the prominence it gives to the notion of pneuma...’. Though she believes 
that Aristotle gave the initial impetus for this, Aristotle has no overall 
coherent view of the biological role of pneuma; perhaps he would have 
developed one if he had lived longer.’ (20) 


A. Roselh (1992) 


A. Roselli published a new edition of the Greek text with translation 
and commentary of De spiritu in 1992.*' She follows W. Jaeger in con- 
cluding that it is a rather early Peripatetic text, but believes that it uses 
insights developed by the well-known Hellenistic scholar Erasistratus, 
though his name is not mentioned.” The physician Aristogenes, who 
is mentioned and discussed in De spiritu,”’ is said to have been writing 
around the middle of the third century BCE.” 

According to Roselli, De spiritu owes its name to the work’s first two 
chapters. But the author fails to develop his own position in these. ‘The 
next two chapters deal with subjects that do have a certain connection 
with the theme of pneuma. Chapters 5 and 6 are the least comprehen- 
sible. They reproduce abstracts of texts by others. They are followed 
by chapters on the bones (chap. 7) of living creatures and on locomo- 
tion (chap. 8). The final chapter talks about the role of vital heat in 
all that lives. 

According to Roselli, then, the entire work is fragmentary and fails 
to tell us anything about the author’s own views (p. 5). For this reason 
she has given up on the idea of finding a coherent series of positions in 
the work (p. 6). Roselli finds it more useful to compare the treatise with 
the medical text of the Anonymus Londinensis and with the Hippocratic 
Corpus and the work of later medical authors like Galen. 

Roselli notes an ambivalent use of the term arténa in the work, 
sometimes linking up with the older anatomical tradition, sometimes 
following the newer (p. 10). 


>! See R. Sharples’s review in Classical Review 43 (1993) 254-255. 

2 A. Roselli (1992) 18 and 10. 

3 Spr. 2, 481a28 ff. 

+ Cf. W. Jaeger (repr. 1960) 91 and 101; A. Roselli (1992) 76-78. A man by this 
name who came from Cnidos was supposedly a pupil of the physician Chrysippus, 
who was also Erasistratus’ teacher. 
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Likewise the term neuron sometimes occurs in the early sense of ‘sinew’ 
and sometimes in the newer, Alexandrian sense of ‘nerve’ (p. 11). 

Remarkably, Roselli rejects the view of E. Neustadt (1909) and 
W. Jaeger (1913) that the final chapter is much later than the rest and 
moves outside the Peripatetic tradition (p. 12). 

According to Roselli, the work is important because it allows us 
to reconstruct some of the discussions following from the anatomical 
discoveries by Alexandrian physicians (p. 12). 

Roselli did not use P. Gohlke’s German translation (1947). 


4. Critical evaluation of the modern debate 


It is astonishing how confidently Jaeger spoke in his 1913 article and 
how since then every student of De spiritu has followed in his footsteps, 
while on the other hand many other scholars have neglected the work, 
because they accepted Jaeger’s authority without question. Jaeger is 
convinced that Aristotle is not the author of De spintu. Virtually the 
only arguments he adduces are those which support this position. But 
we should look at the other side of the picture as well: if the work is 
later than Aristotle’s time, which facets of the work can be seen to sit 
uncomfortably with this date? 

Thus the work mentions an Aristogenes who defended a theory of 
pneuma that is rejected by the author of De spintu. Anstogenes’ position 
seems to have been that respiration increases the volume of the innate 
pneuma during the growth of an individual. Each of the arguments 
marshalled against this view in De spintu can be found in Anistotle’s 
recognized work. Another view attributed to the opponents is that fishes 
have a respiratory system.” As in Aristotle’s generally recognized works, 
the author of De spiritu argues that water does not contain air. 

The question urges itself: isn’t the theory attributed to Aristogenes 
rather naive and simplistic and could it have been defended a hundred 
years after Aristotle’s death? First of all we need to examine whether 
the theory which Aristotle disputes in De respiratione 6 is the same as 
that of ‘Aristogenes’ in De spiritu 2. De respiratione 6 dismisses a theory 
which holds that respiration serves to ‘feed’ the ‘internal fire’ of a 


> Spir. 5, 483b34. It would be interesting to point out examples of such a position 
from the time around 250 BCE. 
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living creature, in the sense that the inhaled air provides fuel for the 
vital heat. Jaeger was convinced that the ‘Aristogenes’ of De spintu came 
from Cnidos and lived in the time of Erasistratus and King Antigonus 
Gonatas, whose physician he was.”° But there is no indication of this 
in the work itself. There was probably more than one Aristogenes.” 
And it is doubtful whether an opponent criticizing an Aristogenes who 
lived a hundred years after Aristotle could have awarded the special 
kind of mediatory role to pneuma as ‘Seelenorgan’”® which pneuma pos- 
sesses in De spuritu. 

Modern authors who date De spiritu after Aristotle’s death should also 
explain why this text, like the Parva naturalia, mainly conducts a debate 
on theories like those of Empedocles (who is mentioned three times) 
and Democritus, whereas (apart from the name ‘Anstogenes’) it fails to 
mention (contemporaries of) Praxagoras or Erasistratus.”? 

Rose and Jaeger are doubtless right when they point to a difference 
in terminology between most of Aristotle’s biological works and De 
spiritu, particularly in regard to the term arténa. In the work this term 
sometimes seems to denote an air passage and sometimes a blood ves- 
sel. But it is unclear what consequences should be attached to this. We 
know that the distinction between two parts of the vascular system was 
familiar to Aristotle in De generatione animalium.*® But there is no indica- 
tion that he connected this with a distinction between oxygen-rich and 
oxygen-poor blood. 

Jaeger also regards Erasistratus as the source of De spiritu, because he 
believes that the work no longer assigns a role to the soul: nature has 


© W. Jaeger (repr. 1960) 91. 

*? M. Wellmann, ‘Aristogenes’, P.W.-R.E. II 1 (Stuttgart 1895) cols. 932-933 men- 
tions four more people with the same name. And, of course, the claim that the work 
cannot be Anistotelian because the name of Aristogenes occurs in it is just as strong 
as the claim that the Aristogenes in question must have lived before 322 because he 
is mentioned in a work by Aristotle. 

*® Cf. W. Jaeger (repr. 1960) 83-84: after Aristotle ‘bricht die kunstvolle Synthese 
des Aristoteles notwendig einmal wieder auseinander’. 

*° A. Roselli (1992) 76 notes: ‘la menzione di Aristogene fornisce l’unico elemento 
esphicito per la datazione di Spir.’ 

*° P. Siwek s.j. (1963) 353 wrongly states that Aristotle was unfamiliar with this 
distinction. Cf. Gener. anim. II 4, 738a11: ‘Higher up in the body the two blood-vessels, 
the Great Blood-vessel and the Aorta branch out into many fine blood-vessels, which 
terminate in the uterus’ (transl A.L. Peck) (ox1Copévav Gvab_ev tév S00 gAcPav, tic 
HEYGANS Kal tis GOpPtiic, MOAAGI Kai Aental oAéPec TEAEVTIMOL Eig tas dDoTEpac). ALL. 
Peck in Anstotle, Generation of animals, with an English translation (London 1942) 180 n. 
a comments here: ‘the vena cava and the whole venous system, and the aorta and the 
whole arterial system’. See also 740a28. 
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taken its place and a blind mechanism of pneuma-matter seems to be 
posited.*! We should note, though, that the author of this work, though 
focusing on pneuma, most certainly knows that pnewma is only so important 
because it is the primary vehicle and instrument of the soul!” 


5. Vital heat as the soul’s multifunctional instrument in chapter 9 


In view of the foregoing, it may be useful to look in somewhat more 
detail at chapter 9, which concludes De spuntu. The author enters into 
a debate there with those who refuse to attribute any productive activ- 
ity to ‘fire’, but are willing only to award it one power: the power to 
cut.*> A striking point here is that the author uses the term ‘to bring 
about’, ‘to produce’. This term also featured in Aristotle’s criticism 
of Plato’s theory of Ideas in Metaphysics A 9, where Anstotle blamed 
Plato for distinguishing only between the Ideas and that which receives 
the Ideas. According to Aristotle, ‘a productive factor’ was lacking in 
Plato’s system.** 

The term had also featured in De anima II 4, where Aristotle states 
that fire by itself cannot be ‘the productive principle’, but ‘fire-under- 
the-soul’s-direction’ can.*° 

The author of De spiritu disputes the views he rejects by pointing out 
that heat has very different effects on different substances: it can con- 
dense and rarefy, dissolve and harden substances.*° Aristotle had men- 
tioned the same variation in effects of pneuma in De motu animahum 8.°' 


*! W. Jaeger (repr. 1960) 96. 

* Cf. Spir. 1, 481al17 and all of chap. 9. 

°° Spir. 9, 485a28: ‘Our opponents who hold that it is not the vital heat which is the 
efficient principle in bodies, or that fire has only one direction of movement and only 
a power to cut, are wrong’ (Oi avatpotvtes > ob 16 Beppov 16 épyaCdpevov ev toic 
GHLAGww, i Str pia tic Popa Kai SHvapis h TANT tod mUpdc, Od KAA@ A€yovatv). 
A. Roselli (1992) 123 notes that Arist. Cael. III 5, 304a12 and 8, 307a26 urges this 
Criticism against Plato’s Tim. 56a. 

** Metaph. A 9, 991a22: ‘What is the entity which produces while contemplating 
the Ideas?’ (ti yap ott 10 EpyaCouevov mpdc tac idéac andPAenov;) Anstotle repeat- 
edly criticizes his teacher for the lack of a ‘third principle’; cf. Metaph. A 9, 991b3-5; 
Gener. corr. II 9, 335a30; 335b8. Ambrose, Hexaémeron I 1, 1 had therefore attributed 
to Aristotle not only the principles of ‘species’ and ‘materia’ but also a third principle, 
which he called ‘operatorium’. 

3° Anim. I 4, 416a9-18. Cf. also Jw. 4, 469b6-13. 

%© Spir. 9, 485a32: ‘some things it condenses, others it rarefies, others it dissolves, yet 
others it hardens’ (t& wév muxKvot, ta 5é pavoi, Kal THKEL, Ta SE AHYVUGLIV). 

37 Motu anim. 8, 702a9—10: ‘changing as they do from solid to liquid and from liquid 
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In De generatione anmalum II | he had also presented these qualities as 
being caused by vital heat and its decrease.*® But he was quick to add 
that the ‘exact proportion’, the logos of these qualities, was not a result 
of heat but of the governing principle!” 

As regards production in living creatures, we should assume the same 
state of affairs, and try as it were to discern ‘the fire of nature’, like 
the fire of craft (in the cases mentioned earlier).*° Looking at the vari- 
ous crafts, we can observe the different effects of fire which melts gold 
and casts bronze and dnes brick and cooks food. Or, rather perhaps, 
the crafts have these different effects. But they have these effects while 
using fire for their various purposes. For they use fire as an instrument 
for melting, for casting, and for drying, but in some cases for purposes 
of shaping.*! 

Just as we can say of these craftsmen that, besides their specific tools, 
they use fire as séma orgamikon, so Aristotle argued in De amma I 3 that 
the soul uses its séma as an instrument.*? De sfintu makes it perfectly 
clear that the soul’s ‘instrumental body’ is not the visible body but 
pneuma (or its analogue). 


to solid, and from soft to hard and vice versa’ (uetaBaAAovta ex nexnyOtMV Dypa Kai 
e& byp@v menhyota Kai UaAaKE Kai oKANnpE é& GAANAY). 

*8 Gener. anim. II 1, 734b31: ‘As for hardness, softness, toughness, brittleness and the 
rest of such qualities which belong to the parts that have soul in them—heat and cold 
may very well produce these’ (oxAnpa& pév obv Kai LakaK& Kai yAioxpa Kai Kpadpa 
Kal doa GAA toradta ndOn drape totic Euwdyots popiots, Beppdtns Kai woypdtns 
motmoetev &v). For this work, see also Arstoteles, Over voortplanting, vertaald, ingeleid en 
van aantekeningen voorzien door R. Ferwerda (Groningen 2005). See also Part. anim. 
II 2, 648a20-649b8. 

3° Gener. anim. II 1, 734b33-735a4. 

*® Spir. 9, 485a33: ‘We must therefore assume that the same situation applies to 
ensouled creatures, when we inquire into what can be called the fire which nature 
uses, as into the fire which craft uses’ (ev 5€ 54 toic Epwdyxois OVTMs DNOANTTEOV, WonEp 
pvoews ndp Cntodvta, Kabdnep téxvns). 

*! Spir. 9, 485b1: ‘For they use fire as an instrument to soften or melt or dry things, 
and also to shape some things’ (yp@vtar yap Gorep Opyav@ LAAGTTOVEAL KAI THKOVGAL 
kai Enpaivoveat, évia 6€ Kai pvOpiCovear). It is interesting to compare the argu- 
ment of Anst. Pol. I 2, 1252b1-3, where Aristotle reasons that nature does not try to 
produce a kind of Swiss army-knife with dozens of functions: ‘Nature is not niggardly 
like the smith who fashions the Delphian knife for many uses; she makes each thing 
for a single use’ (oddé yap H OvaIc moLEt ToLodTOV Oiov Ol YAAKOTOAOL Thy AcAiKTV 
HAYXAIPAY NEVIYPH>, GAA’ Ev mpdc Ev). 

#2 Amm. I 3, 407b25: ‘each craft must employ its own tools, and each soul its own 
body’ (Set yap thy Lev téxvnv xpfio8ar totic opyavoic, thy S€ woxTV 1@ capa). 
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‘The natural vital principles (of living creatures) do the same. Hence 
their products differ,’ says the author of De spiritu.* These vital principles 
play the same role in nature as the crafts in human production. That 
is to say, they provide the Jogos for the effect of fire.” 

‘And this is not problematical, but rather it is hard to understand that 
nature herself uses the vital heat, and that, together with the visible 
qualities, nature also produces the form. For this is no longer a matter 
of fire or pneuma.’* This observation, too, is entirely Aristotelian, as 
we can particularly infer from the passage in De generatione animalium II 
1 cited above.*® The author then continues: ‘It is clearly remarkable 
that such a power should be combined with these matters [1.e. ‘fire’ 
and ‘pneuma’|. And the case is just as remarkable with the soul. For it 
is present in them.”*’ 

In any case the author of De spiritu is saying in plain words here 
that the soul is present in ‘fire’ and in ‘pneuma’. In 5, 483b11 he had 
also said that pneuma is the primary vehicle of the soul. Thus De spiritu 
uses the same authentically Aristotelian system as De motu animalium 10: 
pneuma is the vehicle of the soul, the visible body is animated by the 
presence of pneuma. 

This is followed by a few lines of which it is very difficult to deter- 
mine what the author exactly means.** 


8 Spir. 9, 485b3: Td adtd 5h todt0 Kai ai pdcerc: SBev 5h Kai mpdc KAANAG Sid~opa. 
(The Greek manuscripts read dtagopai and diagopav.) 

* Cf. Gener. anim. If 1, 734b37—735a4: ‘Heat and cold make the iron soft and hard, 
but the movement of the tools that contains the essential form of craft makes this into 
a sword. For craft is the origin and the form of the object that is made, but it lies in 
something else; by contrast, the movement of nature lies in the thing itself, though it 
comes from a different nature which possesses the form in actuality’ (oxAnpov bev yap 
Kai HahaKov TOV GIONpOV TOLET TO Beppov KQi TO WUxPov, GAAG Eiqos 1 kivnois ul TOV 
opyavov Exovoa. Aoyov [tov] thc TEXVTS: qn yap. TEXvT apxn Kaul eido¢ TOU YLYVOHEVOD, 
GAN’ év Etépw- H SE Thc MUSES KivnoIc Ev ADTO Ky’ EtTéEpac OdGA HdGEWS THS ExovONG 
16 eidog évepyeia). 

® Spr. 9, 485b8: Od 5h todto yaAendv, GAAG LAAAOV 10 Thy PboLW adTHV vofjoar 
Tv yompévny, Httg Apa totic aicOntoic n&Beo1 Kai tov PvOpdv anodace1. todto yap 
OVKETL TYPOS ODSE TVEDLATOG. 

*® Gener. anim. IL 1, 734b36. Cf. Amm. I 4, 416a13-18. 

Spr. 9, 485b11: TovtoIg a Katopepix@on toadtny Sdvauw Gavuaotdv. éti dé 
todto Bavpactov Kai mepi WoxXTs: ev tobtoIG yap brapyet. 

se Spir. 9, 485b13: Sionep ov KaKdrg BiG TAVTOV, T] ANADs 7 n Hopiov TL TO Snuiovpyodv, 
KQL TO THY Kivnow cel tHV Guoiav dadpyelw Eevépyetav: Kai yap 7} PLOIG, ag’ hc Kai A 
yéveoic. W.S. Hett 515 translates here: ‘Therefore the fact that its motion alw ays exerts 
a similar activity may reasonably be referred to the same agent, either absolutely or 
to some definite effective part: for nature, from which they are generated, remains the 
same.’ Perhaps this should be read as: “Therefore it is not incorrect to identify them 
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The final problem tackled by the author is the question of the dif 
ferences in the effects of vital heat in various species. Differences in 
fire are differences of more and less. These in turn are related to the 
degree to which fire is mixed with something else. The purer fire is, 
the more fire it is.*° 

Again he locks horns with Empedocles, who assumed the same mix- 
ture of flesh for all species of creatures. The author of De spintu, like 
Aristotle elsewhere in the Corpus, considers this too rough and ready. 
In his view, the specific logos of horse-flesh and of ox-flesh is deter- 
mined by vital heat led by the natural principle of a horse and an ox 
respectively. The effect of vital heat”? results in different end products 
owing to the natural principle. 


6. Bnef outline of the contents of De spiritu 


Chap. I 


The work starts by clearly indicating its subject: the innate pneuma, how 
does it maintain itself and grow? 

The answer to this is: by the supply of food. Next, 481a6—-7 proposes 
two options: this supply may result from respiration or from concoction 
of ordinary food. The author seems to opt for the second possibility. 
But he immediately goes on to formulate two theories of which he is 
harshly critical. 

Theory B, which is best viewed as depending on Empedocles’ theory, 
argues that the innate pneuma results from the addition of food and the 
concoction of this food thanks to the process of respiration. 

Theory A sees the innate pneuma as being boosted by the inhaled air 
and concocted by the motion of the lungs. The result of this treatment 
of the inhaled air is to increase the innate pneuma. This theory is best 


[fire/pneuma and the soul], either as a whole or one of its parts, the part [of the soul] 
that forms and that causes the motion always to be actually the same. For that is also 
the case for the natural principle of life, to which generation is due.’ D. Furlanus and 
W. Jaeger suggest a correction here: évepyotv. Perhaps évepyeia (A. Roselli) should 
be preferred. _ 

® Spir. 9, 485b17: mupdg yap Siagopai Katd tO WGAAOV Kai Httov. todto Sé oxedov 
donep év piker Kai apitia 16 yap kabapwtepov WaAAov. 

°° Cf. Spir. 9, 485b22: th xpdoer Siagépew (with D. Furlanus) and 485b23: toic 
Adyoig &v SiaeEpor. 
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understood as reproducing the passage in Plato’s Timaeus on respiration 
and the nutrition of living creatures (see section 10 below). 

Both theories are based on the principle that respiration is the central 
phenomenon in all life processes. 

Chap. | lodges three objections to theory B, all of which can be under- 
stood against the background of well-known Aristotelian positions. 


Chap. 2 


Theory A, attributed to ‘Aristogenes’, runs up against at least eight 
objections applying to living creatures with respiration. 

The author also considers the problems of theories A and B for 
insects (which do not possess a respiratory system) and for fishes (in 
water, where respiration is impossible). 

The clear structure and tight approach of chapters 1 and 2 are 
emphasized by a constant repetition of the problem that forms the 
work’s starting-point. The key words ‘maintenance’ (or ‘nutrition’) 
and ‘growth’ in the opening sentence 1, 48lal recur throughout. 1, 
481a27 concludes the discussion of theory B in this way. 2, 481a28 
indicates clearly that theory A will now be dealt with. 482a8 repeats 
the question for breathless creatures and 482a21 for aquatic animals. 
482a27 clearly marks the end of chaps. | and 2 as a whole. 2, 481b29 
refers to the objections already given in 1, 481a22—27 (2, 481b1 men- 
tions that theory A has more objections than theory B). The order of 
discussion of (a) animals with respiration, (b) insects, and (c) fishes also 
plays a role in 5, 483b1 and in chap. 8 (and is also familiar from the 
Parva naturalia). 


Chap. 3 


Because the disputed theories see respiration as the central phenomenon 
in all vital processes, the author continues with this subject. His oppo- 
nents hold that all parts of a creature’s body benefit from respiration 
for their nutrition and refrigeration. The author adduces objections to 
both facets of the theory on the basis of positions familiar from parts 
of the Parva naturalia. 

But in passing he also raises the point that for instance the bones of 
a living creature depend for their nutrition and for supply of the innate 
pneuma on the processes which are initiated by respiration (482b7). The 
author wants to contest this and so is forced in chaps. 6, 7, and 8 to 
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deal with the topic of bone and its functions and, in turn, with sinew, 
and with the question what the real principle of motion of a living 
creature is. This will also clarify what purposes respiration serves and 
what parts of the body it benefits. 

He also casually mentions that plants possess life and are nourished. 
Evidently they need no system of respiration for this. 


Chap. 4 


In chap. 4 he discusses how (a) respiration is related to (b) the pulsatory 
motion and (c) the introduction of nutriment. According to the disputed 
theory, all three are connected with the breath in the arténa. He dem- 
onstrates that respiration cannot be primary but, in the development 
of an individual creature, begins only after the pulsatory motion and 
the introduction of food. He also proves that the pulsatory motion is 
due to the blood in the heart, and therefore cannot be located in the 
artéria. This chapter, too, helps to provide a clearer picture of respira- 
tion than that offered by his opponents, and to indicate that there are 
vital processes which are independent of respiration. 


Chap. 5 


The following chapter deals with the distribution of food to all parts of 
the body as a result of respiration. The arténa is given priority here. It 
alone contains breath/pneuma. The artéria system is a dense network that 
distributes the innate pneuma, as bearer of vital heat and the perceptive 
faculty, throughout the body of the living creature. The opponents hold 
that this dense network runs parallel to the system of blood vessels. The 
author makes much of their view that the bones, but not the sinews, 
are directly connected with the artériai. This raises the question whether 
pneuma acts directly on the bones to set them in motion. 

This, too, is a matter in which he wants to underline his very differ- 
ent position (as he does in chaps. 7 and 8). 

Again in this chapter (as in 4, 482b22—25) it seems as if Aristotle’s 
opponents have been unable to explain their view of the soul and its 
role in the process of respiration (5, 483a24—28). In 5, 483a28-29 he 
seems to suggest that his opponents, like Plato, have failed to integrate 
the various ‘parts’ (functions) of the soul. 

A recognizable link with chapter 4 can be noted in 5, 483a23. The 
author says here that the exhalation of breath can be empirically 
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established. In 4, 482b19 he had said that this system of respiration is 
‘perceptible only to a certain extent’. 

In this chapter the author observes once again that, according to 
his opponents, fishes must also possess respiration to live. He rejects 
this utterly. 

The key word in the opening sentence of chapter 1, ‘maintenance’, 
is once again a striking feature here in 484a8. 


Chap. 6 


In the sixth chapter the author asks whether semen passes through the 
arténa and he looks in detail at the relation between sinews and bones, 
and how they receive nutriment. Because his opponents posit a close 
link between the system of the artéria: with pneuma and the vascular 
system with blood, he points to the fact that birds, snakes, and fishes 
have no blood at all. 


Chap. 7 


The author goes on to enumerate various functions of bones and then 
illustrates them systematically. They do form parts of members that can 
move, but movement is not the primary function of bones. For there 
are members which do move but do not contain bones (the heart; the 
abdomen and the intestines in it). He also formulates the thesis that all 
movement needs an unmoved starting-point. 


Chap. 8 


Keenly analyzing the final cause of things, the author concludes that 
the sinews bring about the movement of a living creature’s members. 
So they must primarily contain the cause of movement, pneuma. The 
author illustrates this by speaking about the movement of bipeds, quad- 
rupeds, birds, bats, and many-footed insects and shellfish, from a fund 
of knowledge that immediately brings to mind De incessu animalium. 


Chap. 9 


In the final chapter the author administers the coup de grace to his 
opponents. Since chapter 1 the subject has been ‘the innate pneuma’. 
But his opponents took this in the sense of ‘the vital breath’ of (higher) 
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living creatures, and they added fishes. The author has developed an 
entirely different interpretation. For him it is ‘the innate vital heat’ 
which is active not only in seed and in plants but in all species of 
animals, from their very first beginning, under the direction of their 
form of life or soul. 

The opening sentence of chapter 9 characterizes the opponents as 
‘those who hold that it is not the vital heat that is the efficient pnn- 
ciple in bodies’ and so characterizes the supporters of theory A and 
the rejected variant of theory B from chapter | as those who assume 
a different ‘efficient principle’. Though these opponents talk about a 
life-bearing pneuma, they see respiration as a more original and efficient 
principle. 

Chapter 9 is an ode to the varied activity of this life-bearing and 
life-producing fire or vital heat. In this chapter the author underlines 
the close bond between the soul and its instrumental vital heat. And 
entirely in line with De generatione anmalum and the (rest of the) Parva 
naturaa he descnbes how this one instrument of the soul brings forth 
a great variety of results in the whole of natural reality. 

If De spintu had received more attention and therefore been better 
understood, the fatal misinterpretation of Aristotle’s psychology by 
Alexander of Aphrodisias, in which Aristotle regarded the soul as the 
entelechy of the visible body, could never have taken root.°! 


7. What positions are held by the author of De spiritu himself? 


In the course of his critical inquiry into the two theories which he 


rejects, we find several positions which the author of De spinitu himself 
holds.°? 


He is convinced that the concoction of food received by a living 
creature not only produces building materials for the parts of the 
visible body but always residues (perittémata) as well—l, 481a19-20; 
481b27-28. 


>! Cf. A.P. Bos, The soul and its Instrumental Body. A Reinterpretation of Anstotle’s Philosophy 
of Lwing Nature (Leiden 2003). 

2 It would be useful to compare these with the description of ‘Die pneumatische 
Theorie des Aristoteles’ which W. Jaeger (art. 1913; repr. 1960) gives on pp. 70-78. 
But that would take up too much room here. 
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The respiration of living creatures is not characteristic of all living 
entities and not even of all animals, and therefore is not the central and 
most fundamental vital process, but serves to cool living creatures with 
high vital heat—2, 482a16; 3, 482a31; bl; 5, 483b6; 484a9—-10. 

A related position is that insects (which have no respiration) do 
have a cooling system, but one which works via their diaphragm—2, 
482al7. 

Water does not contain air (and so fishes cannot possibly have a 
respiratory system)—2, 482a23. 

The pulsatory movement noticeable in many living creatures is not 
a phenomenon connected with respiration and the inhaled pneuma, but 
of the blood in the heart region—4, 482b36. 

All living creatures, including those which possess no respiratory sys- 
tem, have a principle of vital heat. That is why they need an opposite 
principle that provides the nght balance in temperature—5, 484a7. 

Everything that is moved starts from a state of rest—7, 484b19. 
J. Tricot (1951) 189 n. 3 calls this a ‘principe fondamental de la Physique 
et méme de la Métaphysique aristoteéliciennes.’ 

Bones have a glutinous fluid surrounding them which can be regarded 
as blood that has not been fully concocted. They do not receive their 
nutriment via respiration or the artériai—b, 484a32. 

In natural inquiry it is most useful to determine accurately what a 
thing’s final cause is—8, 485a4—-6. 

An interesting detail is that the author of De sfiritu states in 8, 485a21 
that shellfish do have feet, but not for the purpose of movement but to 
support their weight, as De incessu anmahum 19, 714b14 also argues. 

A fundamental starting-point in natural inquiry is: comparable effects 
have the same causes in the same way——2, 482a10-11; 482a24—25; 6, 
484b7—8; 8, 485a11-12. 

All these are positions that Aristotle developed and/or defended, like 
the very important position on ‘the soul’ held in De spinitu. 


8. The position of the author of De spiritu on the soul 


While discussing the two theories which he reports in chap. 1, the author 
of De spiritu makes various remarks which build up an increasingly clear 
picture of his position on the soul. 

In 1, 481a16 he asks: can pneuma arise from nutriment, if it is itself 
primary (fréton)? Because that which is connected with the soul is ‘purer’ 
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(481al7), one would not expect it to arise from something like nutr- 
ment. This already sheds light on the view underlying the entire work 
that pneuma is a séma which is connected with the soul in a very special 
way and is the instrument of this soul. (For ‘purer’, cf. also 481a24.) 

In 2, 481b15~-17 he opposes ‘Aristogenes’ wher. the latter states that 
breath derives its heat from the movement of the lungs. The author 
objects that in that case the vital breath is not ‘the primary moving 
cause’. Clearly for the author pneuma does constitute ‘the pnmary mov- 
ing cause’ (directed by the soul-principle). 

In 4, 483a3 the author distinguishes somatic disorders from fears, 
hopes, and tensions of the soul, which affect the frequency of the 
pulsatory movement of the blood in the heart. To anyone familiar 
with Aristotle’s biological works, this passage makes it clear that in De 
spinitu, too, he posits a close relation between the soul and a séma, not 
however the visible, coarse-material body, but the fine-material soul- 
séma or pneuma, which forms an indissoluble unity with the soul. This 
soul-séma is also the ‘prime mover’ of all vital activity, including the 
pulsatory movement. 

In 5, 483a23—27 the soul comes up in a discussion on perception. 
The author states that, according to his opponents, only the arténa pos- 
sesses perception. He asks whether this is due to the inhaled air which 
flows through the arténa; or whether his opponents see the inhaled air 
as subordinate and serviceable to the soul, and so really regard the 
soul as the subject of perception. The starting-point of this question 
seems to be Aristotle’s own theory of perception as a matter of the 
soul assisted by its instrumental pneuma. 

In 483a27-30 he raises the issue that, besides the nutritive activity 
of the soul, there is also the rational and the conative activity. The 
underlying question here seems to be: what guarantees the unity of 
the soul? This is a question which Aristotle often poses as a challenge 
to Plato. 

In 483b10 he talks about inhaled air in the view of his opponents as 
‘that which is the primary vehicle of the soul’. Again he uses his own 
terminology here and concludes that such a substance would have to 
be of the finest quality. 

In chap. 9 the author finishes off the opponents whose theory he 
contests throughout De spiritu. He states there that nature uses the 
vital heat to produce living creatures (485b6—9). The soul is active in 
the vital heat or pneuma. And it can be viewed as forming a unity with 
pneuma (485b13-15). It is the theory of the soul and its instrumental 
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body which Aristotle uses extensively in De generatione animalium I 1, as 
in all his biological writings.” 


9. What 1s the position of Aristogenes’ that the author of De spiritu contests? 


If the author of De sfirtu thinks and writes from the scientific perspec- 
tive of Anstotle and nobody else, we must accurately determine what 
position he criticizes so persistently. 

This position awards a dominant place to respiration (and pays no 
or insufficient attention to life forms which do not have respiration). 

This view assigns a special place to inhaled air as the vehicle of all 
vital processes. 

The inhaled air also possesses vital heat as a result of the movement 
of this air in the lungs—2, 481b12-15. 

As a result of the respiratory process, blood is distributed via the 
veins and breath via the arténa: throughout the visible body of a living 
creature—5, 483al18-22; 483b25. 

Veins and arténai are always situated side by side—5, 483b30-31. 
They are not two parts of one system, in the sense of blood vessels 
with oxygen-rich blood and blood vessels with oxygen-poor blood, but 
separate systems which need each other. 

The heat of the pneuma in the arténai is responsible for the heat and 
the liquidity of the blood in the veins—5, 483b19-22. 

A living creature has perception because it possesses the vital 
pneuma which is found in the arténai throughout the visible body—S, 
483a24—27. 

The alternating movement of respiration ensures that the vital pneuma 
is distributed through the artériat and blood through the veins to the 
other parts of the visible body, for instance to the bones. 

Bones are set in motion through the effect of the vital pneuma. 

The process of respiration is a process that also brings about refrig- 
eration of certain parts of the living creature—3, 482a31. 

The relation of vital breath to the soul remains remarkably unclear 
in the discussion of the theory ascribed to ‘Aristogenes’. In one place we 


* G.S. Claghorn, Anistotle’s Criticism of Plato’s Timaeus (The Hague 1954) does 
contain an entire chapter (chap. 7) on ‘Aristotle’s criticism of soul’, but not a single 
word about Sfir. and about what could be regarded as the most extensive criticism 
of Plato’s Timaeus. 
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are given the impression that he distinguishes three ‘parts’ of the soul, 
but does not indicate how their unity is to be seen (5, 483a28—30). 


10. Who are the opponents in De spiritu and who is Anstogenes’? 


The author of De spiritu thinks entirely in line with Anstotle’s biologi- 
cal writings and his De anima. There is no position occupied by the 
author of De sfiritu that cannot be explained with reference to parts 
of Aristotle’s surviving and generally recognized work. 

The debate in De spintu is also conducted with Empedocles and 
Democritus from the time before Aristotle, as in the Parva naturaha. 

The author speaks here with the self-confidence of a teacher before 
an audience that recognizes him as such—2, 482433; 6, 484432. He 
also has the same tendency to deal with subjects as a related whole, 
and therefore holds over a detailed discussion of the distribution of 
food to the parts of the body—3, 482b12-13—, just as Aristotle often 
does in his generally recognized wnitings. 

His criticism is mainly directed at the ‘Aristogenes’ mentioned in 
chap. 2, but also at supporters of ‘Aristogenes’, who seem to form a 
clearly identifiable group—2, 481b14; b18; 5, 483a27. 

Nothing in their views decisively indicates a late date. On the 
other hand, all the themes of De spiritu figure prominently in Plato’s 
Timaeus. 

Plato describes the body of a living creature as being provided 
throughout with ducts by which food is conveyed (77c7). 

This food, after being processed and dissected by the internal fire 
(78e6—+0 ndp évtdc), is transferred from the abdomen to the veins 
thanks to the process of respiration (78e5), and distributed through 
these veins (cf. 70d2; 80d). 

The respiratory system not only serves the purpose of nutrition but 
also cools the heart (70c5). 

De spiritu 5, 483b34 attributes to ‘Aristogenes’ the view that fishes 
breathe. This is also the position of Plato, Timaeus 92a7—b6. 

What Plato says in Timaeus 77d3 and 73b2 but particularly in 9la4 
about the central importance of the marrow is a plausible explana- 
tion for the question in De spiritu 6, 484a14 whether semen is pressed 


through the artéria, a question which at first sight seems to come out 
of the blue. 
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In the Jimaeus Plato also holds the view that the natural effect of fire 
is separation and cutting (cf. De spintu 9, 485a29). 

In the Timaeus Plato also awards sinews the function of holding 
bones together (75d4). 

The writer seems to identify ‘Aristogenes’ with Plato. He may have 
permitted himself a literary joke here, with ‘Aristogenes’ as a sly allu- 
sion to Plato, whose father was in fact called Ariston.” 


11. Conclusions 


Certainly De spiritu has places where the Greek text is corrupt.*? But 
these do not prevent us from following a large part of the author’s 
argument and establishing that he is attacking two theories with which 
his own position is fundamentally at odds. 

The two theories place respiration at the heart of all vital processes. 
For Aristotle, respiration is not a primary process, not even for living 
creatures which possess such a system. Aristotle knows that all kinds of 
vegetative processes start in the seeds of a plant and the eggs of fishes 
and birds and the semen of blooded animals long before there can be 
any question of animal processes like respiration. Aristotle took pride 
in explaining the possibility and purposiveness of these processes by 
means of his theory of the soul as (first) entelechy in an indissoluble 
unity with its instrumental body, pneuma or vital heat. 

Crucial to an understanding of the argument of De spintu is the 
insight that this work talks about arténiai as ‘vessels’ which contain pneuma, 
but which also extend throughout the body and ensure concoction 
and distribution of the food. This was also essential to the theories of 


+ Cf. the way Heracles is referred to as ‘Kadmogenes’ in Sophocles, Trachiniae 118 
and Xerxes as ‘Dareiogenes’ in Aeschylus, Persians 6 and 146. It might be objected 
that ‘Aristono-genes’ would be the expected form. However, we do know quite a few 
people called ‘Apollodorus’, ‘Apollophanes’, ‘Apollothemis’, ‘Artemidorus’, ‘Isidorus’ 
but not many called ‘Apollonophanes’, ‘Apollonodorus’, etc. Cf. F. Bechtel, Die histo- 
rischen Personennamen des Griechischen bis zur Kaiserzeit (Halle 1917; repr. Darmstadt 1964). 
Plato himself was originally called ‘Aristocles’, after his grandfather. Cf. Diogenes 
Laertius III 4. 

» Invaluable support for restoration of the text in several places was provided by 
Prof. D. Holwerda of the University of Groningen. We would like to thank Patrick 
Macfarlane, Ph.D. student at Duquesne University, Pittsburgh, for a number of valu- 
able remarks. 
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Empedocles and Plato disputed by Anistotle, as we can establish from 
Aristotle’s own statements about these predecessors elsewhere in the 
Corpus.” 

If we read De sfiritu as a preliminary ‘shorthand’ study by Aristotle, 
in the style of the Problemata but also many parts of the Parva naturala, 
we find no compelling reason in the discussion to regard any part of 
it as post-Aristotelian. The author defends Anstotle’s positions against 
Aristotle’s opponents. It therefore seems justified to substitute ‘Aristotle’ 
for the designation ‘Anonymus’ in Jaeger’s text edition. 

Aristotle did not need to set out in detail the alternative doctrine of an 
innate pneuma (which is not identical with the inhaled air), given that this 
theory was familiar enough from his Parva naturaha and other biological 
works (and from the Eudemus and De philosopha, we might add). 

It is striking, though, that he does not give a detailed answer to the 
question with which the treatise opens: “The innate pneuma, how does 
it maintain itself and grow?’ 

But if our explanation of chap. 1 is correct, the author, though the 
thrust of his work is critical, also gives a clear indication of his own 
position. We opt for the reading that Anstotle supports the proposi- 
tion of 1, 48]al0-14 and then immediately goes on to criticize a view 
which comes close to his own, but which assigns a central place to res- 
piration. In that case we could suppose that Aristotle saw the original 
pneuma of the embryo as providing for its own increase owing to the 
fact that pneuma is present in all things (De generatione animalum UI 11, 
762a18-21) and the process of digestion causes pneuma to be added to 
the original pneuma. 

What he achieves in any case in this work is to demonstrate convinc- 
ingly that respiration cannot be the fundamental principle of life and 
that this role should be awarded to the innate heat. 


12. The place of De spiritu im the Anstotehan Corpus 


There are sound arguments for the place assigned to De spiritu in I. 
Bekker’s edition, viz. directly after the series of Parva naturalia. It is 


°° Cf. Arist. Resp. 7, 473b1-474a6 on Empedocles, and Hist. Anim. III 3, 664b6, 
where most scholars assume an allusion to Pl. Tim. 70c6-7. 
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preceded by discussions of youth and old age, life and death, and the 
respiration of living creatures. Aristotle consistently emphasizes here 
the importance of the heart (or its analogue) at the centre of the living 
creature, as the primary location of the vital heat or pnewma and of 
the intmately connected (immaterial) soul, including all the ‘parts’ or 
‘faculties’ which belong to a certain kind of soul. 

Because in this context Aristotle repeatedly links life and death of 
the living entity to the presence and activity of the vegetative soul- 
principle,” it is natural to ask how the enduring presence of the vegeta- 
tive principle can be explained. 

In the final chapter of this part of the Parva naturaha Anstotle speaks 
without any hesitation about ‘the growth’ of the vital heat in which the 
nutritive soul-principle is present.°® And he explains this growth by refer- 
ring to the ‘nutrition’ of the vital heat. This vital principle has an even 
greater need for nutriment than the other parts of the living creature, 
since it is itself the cause of nutrition for those parts. In this context 
he therefore speaks freely about an ‘increase’ of the vital heat.® 

Following on from this discussion, the author needs to refute all 
theories in which the vital principle is presented as somehow connected 
with and resulting from respiration. 

The fact that the Arabic list of Aristotle’s works mentions a treatise 
De sporitu in three books may suggest that the treatises De iuventute, De 
respiratione, and De spiritu were, at some point in time, taken (by Androni- 
cus?) to be closely connected. 


” Cf. Luv. 24 / Resp. 18, 479a29-30: ‘Generation is therefore the very first contact 
of the vital heat with the nutritive soul, and life the continuation of this contact’ 
(Téveoig pév obv eotw fh xpotn péBekic év tH Oepud tig Opentichs wuytic, Can 8’ 7 
LOvT tavtNS). 

8 Iw. 27 / Resp. 21, 480al6: ‘Respiration arises because the vital heat, in which 
the nutnitive principle is present, increases’ (H 6° avanvon yivetar obEavopévon tov 
Beppod év @ A ApxH h OpentiKh). 

8 Fup, 27 / Resp. 21, 480a17: “This part requires nutnition, like the other parts, and 
even more so. For it is also the cause of nutrition for the othiers? (xaQdnep yap Kal 
taAAG Seitar TpOgiiG, KQKEIVO, Ki TOV GAAWV LGAAOV- Kal yap toic GAAOIc Exeivo 
TH TPO aitidv gotiv). 

°° Juv. 27 / Resp. 21, 480a19: ‘It is necessary that when this increases’ (Av&yxn 5n 
TAEOV YLVOLEVOV, ..). 
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13. From hfe-bearing breath to life-bearing spirit 


The Greek word pneuma, ‘wind’, obviously derives from the verb mveiv 
(pnein), ‘to blow’. As such it is synonymous with Gvepog (anemos), which 
is also a standard word for ‘wind’.° 

But the process of ‘in-halation’ (avanvon, &varvevoic) and ‘ex-hala- 
tion’ (€xrvon, Exnvevoic) also derives from the verb pnein. Aristotle 
compares this process to the operation of a bellows (De resfiratone 7, 
474a13). 

It is thus understandable that pnewma was interpreted as the bearer of 
vital functions and of vitality and as being present in a living creature 
so long as this living creature is alive (‘breath of life’). 

The Latin words ‘anzmus’ and ‘anima’ are related to the Greek word 
&vepoc and also carry the meaning ‘breath of life’. 

Aristotle mentions in Amm. I 5, 410b29 that the doctrine of the 
so-called Orphic poems stated that ‘the soul enters from the cosmos 
though inhalation, and that this soul is borne in on the winds.’ 

He also knows that Plato closely connected the presence of life with 
the respiratory function. 

However, in all the writings in which he talks about living creatures, 
Anstotle is convinced that the bearer of vital processes is present prior to 
the process of respiration. For respiration requires lungs. And before the 
lungs can function, they must be formed in the embryological process 
of development (De generatione animalium I] 6, 742a5). 

Moreover, Aristotle became convinced that the vital functions must 
have a somatic aspect. The transfer of life via semen, but also the 
phenomenon that a bearer of vital potency does not display any vital 
activity (the situation of ‘germinal rest’ in a grain of corn, flower bulbs, 
and potatoes kept in storage), led him to conclude that life is inseparably 
bound up with a physical entity. Aristotle chose to use the term pneuma 
for this, even though it was clear that this gave a radically new meaning 
to the term, and even though he thus created confusion with the word 
pneuma in the sense of ‘breath’, which he also continued to use. 


*' Cf. G.L. Duprat, ‘La théorie du xvebpo. chez Aristote’, Archw fiir Gesch. der Philos. 
12 (1898) 305-321, p. 306. Aristotle himself states in De mundo 4, 394b8—9, 12-13 that 
pneuma is synonymous with anemos as ‘a compact mass of air which blows’, 

® Cf. R.B. Onians, The Ongins of European Thought (Cambridge 1951) 93 ff. The word 
yoy is also etymologically related to the verb ‘psychein’, ‘to blow’. Cf. J. Bremmer, The 
Early Greek Concept of the Soul (Princeton 1983) 21. 


INTRODUCTION 27 
‘Pneuma’ in the specifically Aristotelian sense: 
p y 


— the most essential feature of pneuma is that it is the bearer of vital 
heat (De generatione ammalum I 3, 736b33-737a1); 

— as the bearer of vital heat it is the bearer of the anima nutntva or 
anima vegetatwa; 

— as such it 1s responsible for the entire embryological process of 
development which precedes the possibility of respiration in living 
creatures that (later) possess a respiratory process; and which results 
in the entire living specimen in lower animals and in plants; 

— Aristotle emphatically distinguishes the heat of pneuma from the heat 
of fire. The nature of pneuma is equivalent to the element of the sun, 
stars (De generatione animalium II 3, 736b35-737a1); 

— on one occasion Aristotle describes pneuma as ‘hot air’ (De generatione 
animalium Il 2, 736a1). Again we should probably connect the ‘heat’ 
of this air with astral heat; 

— but pneuma cannot be real ‘air’. Aristotle says in De generatione anima- 
hum WII 11, 762a18-21 that pneuma is present everywhere in water 
(and that therefore ‘soul’ is present everywhere in a certain sense!), 
but he firmly rejects the idea that water could contain air: all the 
air introduced into water is forced to the surface by its own natural 
movement (De spiritu 2, 482a22-24);°° 

— pmeuma is present throughout the living organism because it is present 
in the blood (or its analogue). 


The two entirely different meanings of the Greek word pneuma are lucidly 
contrasted by Aristotle in De mundo 4, 394b9—12 (and nowhere else). 

The debate with the traditional concept of pneuma in Plato and his 
predecessors was conducted by Aristotle in De spiritu. We believe that 
he did develop an ‘overall view of the biological role of pneuma’ in this 
work.” 


°° On the confusion about the term ‘pneuma’, see also G.E.R. Lloyd, ‘Aspects of 
the relationship between Aristotle’s psychology and his zoology’, in M.C. Nussbaum, 
A. Oksenberg Rorty (eds), Essays on Anstotle’s De anima (Oxford 1992) 147-167, 
pp. 152-153, 166 (repr. in id., Anstotelian Explorations (Cambridge 1996) 38-66, pp. 
45-46, 64. 

Cf. G. Reale; A.P. Bos, Z! trattato Sul cosmo per Alessandro attribuito ad Anistotele (Milano 
1995) 285-288. 

° Against J.E. Annas (1992) 20. 
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Under the direction of the vegetative soul (or the vegetative soul- 
‘part’), pneuma first of all forms the heart or its analogue in the central 
part of the living entity. It itself is always most present in the heart, 
because the heart is the largest blood vessel; but it is also present in 
the other parts of the living creature via the interconnected system of 
blood vessels. 

Through its heat pneuma causes the chest to expand and in this way 
causes the movement of the lungs, which via respiration have a mod- 
erating effect on the internal vital heat (De respiratione 21). 

Guided by the soul’s perception, pneuma, through its expansion and 
contraction, causes the movements of the instrumental parts (De motu 
animalium 8).°° 


%® For the best discussion of Aristotle’s concept of ‘innate pneuma’, see A.L. Peck, 
Anstotle, Generation of animals (1942) Appendix B, 586-593. The view of G. Freudenthal, 
Aristotle’s Theory of Material Substance. Heat and Pneuma (Oxford 1995) is unsatisfactory on 
a number of points. 
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Chapter 1 


[The innate pneuma: two views on 1ts maintenance] 


1, 48lal. The innate pneuma, how does it maintain itself and grow? 
For we see that it increases and becomes stronger with age and as the 
physical disposition changes. 

Is it the same as with the other parts, because something is added? 
Now what is added is food for ensouled creatures. (1a5) So we should 
consider the nature and origin of the food. 

Now there are two ways in which food is produced for the innate 
pneuma, namely either (A) by means of respiration or (B) by means of 
the process of concoction which accompanies the introduction of food, 
as for the other parts. 

Of these two the <former> manner of nutrition! seems just as likely 
to take place by means of nutritive substance. For a body is nourished 
by a body, (la10) and pneuma is a body. 


[Anstotle’s position] 


So how does this work? Most probably by a kind of drawing of blood 
from the veins and a process of concoction of this blood. For blood is 
food in its last phase, which is the same for all living creatures. Just as 
blood absorbs food for its own vessel, so also for that which is enclosed 
by it, i.e. the vital heat. 


' Instead of ody ots in the manuscripts we read Exeivwc. This word may have 
been mistakenly replaced by a marginal gloss. 
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[The content of the version of theory B which 1s rejected] 


Now the air supplies it [food] and is responsible for the activity 
and, by adding the activity of concoction to itself, causes growth and 
nutrition. 


[The rejected version of theory B critically discussed] 


Objection 1 

481al5. This in itself is perhaps not so strange. But it is strange that 
what is primary has been formed from the food. For that which is 
connected with the soul is purer. Unless somebody were to say that 
the soul, too, is formed later, when the seeds separate and begin to 
develop into life forms. | 


Objection 2 

And now if there is a residue of every form of food, (1a20) by what 
passage is it transported outside? It is not reasonable to assume that this 
takes place via exhalation. For it is immediately followed by inhalation. 
So the only possibility left is: through the pores of the arténa. 


Objection 3 

But what is discharged is either thinner or thicker. But both make for 
an absurdity, if the innate pnewma is assumed to be the purest of all. But 
if it is thicker, it follows (1a25) that some pores must be larger. 


Objection 2 (repeated) 
But if the living creature therefore takes in food and discharges the 
residue by the same passages, this is illogical and absurd. 


[The critersm of the rejected variant of theory B concluded] 


Such are the arguments for the growth and maintenance of the innate 
pneuma on the basis of food. 
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Chapter 2 


[Theory A of Anstogenes’ critically discussed] 


481a28. But the growth and maintenance of the innate pneuma as a 
result of respiration, as Aristogenes holds—for he believes that breath, 
too, is food, because the air (1a30) is concocted in the <lungs>,? and 
this breath is distributed to the vessels—causes more problems. 


[I. Objections to theory A as regards huing creatures with respiration] 


Objection I 

481b2. For the concoction of the inhaled air, by what is this caused? 
Most probably by itself [breath], like the concoction of the other nutni- 
tive substances. But this in turn is strange, if it does not differ from 
the outer air. If this is the case, however, the vital heat is probably the 
cause of concoction. 


Objection 2 

(1b5) And certainly it is also logical that it is thicker, mixed as it is with 
the moisture of the vessels, and of the entire mass of the body, so that 
concoction doubtless makes it more corporeal. 


Objection 3 
But if the residue becomes thinner, this is implausible. 


Objection 4 

And the rapidity of the concoction is illogical too. For exhalation 
immediately follows inhalation. (1b10) What agent would be capable 
of causing a change and alteration so rapidly? Naturally one might 
suppose in the first place that it is the vital heat. This is also supported 
by perception, for the exhaled air is hot. 


2 All Greek mss read here nvebpat:. The Latin translation of Daniel Furlanus 
translates nvedpovt. 
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Objection 5 

And moreover, if what is concocted is in the lungs and in the arténa, 
the power of the vital heat also resides in these. But they deny this; but 
they say that the food is heated by the movement of the air’ (1b15). 


Objection 6 
But if it [the innate pneuma] draws, as it were, food from something 
else or receives it from something else that causes movement, this is 
even stranger. In that case, moreover, it is not itself the primary mov- 
ing cause. 


Objection 7 

Moreover, respiration extends as far as the lungs, as they themselves 
say, but the innate pneuma is present throughout the living creature. And 
if it is also distributed from the lungs both to the lower parts and to 
the others, (1b20) how can the concoction take place so rapidly? This 
is even stranger and a greater problem. For they [the lungs] do not 
<immediately> pass on the air, which is not concocted immediately, 
to the lower parts.* And yet this would seem necessary if the concoc- 
tion takes place in the lungs and if the lower parts, too, are involved 
in the respiratory process. (1b25). But the consequence of this is an 
even greater and more unexpected problem: in that case the process of 
concoction takes place as it were casually and by contact only. 


Objection 8 

And this, too, is illogical and even less tenable,? if the same passage? is 
used for the food and the residue. But if it is transported via another 
internal part, the same arguments would hold as above. Unless some- 
one were to say (1b30) that a residue is not formed from all food and 
not for all living creatures, (2a1) anymore than it is in plants, since it 
cannot be demonstrated for each individual part of the body, unless in 
the sense that it forms part of the body as a whole. 


> Most mss read nvebpwatoc here too. Only D! reads nvebpovog. Cf. also 5, 484a6. 
A. Roselli (1992) 80 opts for ‘the movement of the lungs’. But in turn this movement 
itself must have a principle. 

* See Objection 4, which was forcibly underlined in Objection 7. In 481b21-22 we 
read: od yap Sianépner (eb0dc) odte y edOdc mettdpevov Tov Gépa toig K&tw. 

> The ms Z has AoyodSectepov here. By letter of August 9, 2005, D. Holwerda 
has proposed to read: dAdy(ov épy)wdéotepov: ‘even more difficult (to explain) than 
something that is illogical’. 

© The Greek text has Adyog here. W. Jaeger (1913) already proposed to read ndpoc. 
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But the growth of the vessels is just hke that of the other parts, 
and because these [vessels] become broader and distended, (2a5) the 
air which flows in and out increases. But whether something must be 
present in them, that is what we are trying to find out. And what this 
natural air is, and how it increases in a healthy way, that will be obvi- 
ous on the basis of that.’ 


[II Objections to theory A and theory B unth regard to insects (which do not 
have respiration) / 


And how then does nutnition and growth of the innate pneuma take 
place for living creatures without respiration? For they no longer obtain 
the food from the air inhaled from outside. 


Objection 1 

But if they receive their food for that (2a10) from what is inside and 
from ordinary food, it is reasonable to assume that this also applies to 
living creatures with respiration. For similar matters come from the 
same causes and in the same way. 


Objection 2 

Unless of course it also comes from outside for living creatures without 
respiration—just as they perceive smells—, but then it is something like 
respiration after all. 

The correctness of this could be disputed by adducing this argument, 
(2a15) as well as the matter of food intake (for the drawing in of pneuma 
takes place at the same time), and moreover by objecting with regard 
to refngeration that they need it just as much. And if this takes place 
for them via their waist, the intake of air naturally also takes place by 
that way. So that it is much the same as respiration. 


Objection 3 
But it is not determined how and by what cause this drawing in takes 
place, or, (2a20) if there is no drawing in, how the intake takes place. 
Unless, of course, it occurs spontaneously. 

This point requires a separate investigation. 


7 In 482a7, following U.C. Bussemaker and W. Jaeger, we read ein instead of etev 
of the manuscnpts. 


34 DE SPIRITU 


[IEE Objections to theory A and theory B with regard to fishes (in the water, 
where respiration is impossible) ] 


And what about the nutrition and growth of the innate pneuma in 
aquatic animals? For in the first place they do not draw breath, and 
we say further that no air is present in the moist substance. 

The only remaining possibility is that the innate pneuma is nourished 
and grows by means of ordinary food, so that the method is either not 
the same for all, (2a25) or the other living creatures with respiration 
also nourish and increase [their innate pneuma] by means of ordinary 
food. For it must needs be one of these three. 

This now is enough as regards the growth and nourishment of 
pneuma. 


Chapter 3 


[Problems in some theones of resfrration] 


Objection 1 

3, 482a28. But as regards respiration, some do not say what purpose 
it serves, but only in what way it takes place, for instance Empedocles 
and Democritus. (2a30) 


Objection 2 


Others do not even discuss the way it takes place but pretend that it 
is evident. 


Objection 3 

And also when respiration serves the purpose of refrigeration, it is 
necessary to elucidate this point. For if the vital heat resides in the 
upper parts of the living creature, <the parts>® below no longer need 
refrigeration. But the innate pneuma pervades the entire living creature. 
And it has its starting-point in the lungs, but the result of respiration, 
it seems in their view, (2a35) is also distributed to all parts of the living 
creature through the continuity of the system. So they must demonstrate 
that this is not the case. On the other hand it is strange if these [lower 


8 U.C. Bussemaker proposed to read: (ta) Kat. 
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parts} do not require a certain motive agent and a form of nutrition. 
(2b1) But if respiration pervades the entire body, it can no longer be 
for the purpose of refrigeration. 


Objection 4 
But this distribution of the breath throughout the body cannot be 
perceived anyway, no more than its speed. 


Objection 5 

And the process of counterflow is also surprising, if it takes place from 
all parts. Unless it takes place in a different way (2b5) from the outer 
parts, but the primary and central process from the cardiac region. But 
in that case the activities and powers are divided among a plurality 
of principles. 


Objection 6 

Yet it is strange if it is also distributed to the bones: for they say that 
these also obtain their breath and nutrition from the arténm. Therefore 
we must, as we said, look at respiration, the purpose for which it takes 
place and for what parts and how. 


Objection 7 

(2b10) Moreover, it does not appear for all parts that the supply of food 
takes place through the artériai, for instance for the vessels themselves 
and for certain other parts. And plants also live and receive food. 


But these matters belong perhaps more to a study on kinds of 
nutrition. 


Chapter 4 


[Inqutry into the relation of respiration, pulsation, and nutrition. Continued 
analysis of the theory of respiration held by Aristotle’s opponents] 


4, 482b14. There are three movements of the air in the artéria [accord- 
ing to their theory], (2b15) viz. respiration, pulsation, and thirdly the 
movement which supplies and assimilates the food. 

It is therefore necessary to say of each of these three where and how 
and for what purpose it occurs. 
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[The question: ‘Where?’] 


Of these the movement of pulsation can even be clearly perceived 
by touching any part of the body. But the movement of respiration 
is perceptible only to a certain extent and is largely based on logical 
argumentation. (2b20) And the movement of the supply and assimila- 
tion of the food is virtually in its entirety a matter of argumentation, 
but in the sense that it is concluded on the basis of matters which take 
place in an empirically observable way. 

Now respiration clearly has its origin from within, to be designated 
a power of the soul or the soul itself, or something else again, for 
instance a mixture of bodies, which by means of these bodies causes 
such an attraction. 

(2b25) The nutritive movement may seem to have its origin in 
respiration: for it [respiration] is cyclical and is in fact constant. But 
whether the whole body does not keep the same pace with regard to 
the timing of this movement, or whether there is no difference for all 
its parts, should be investigated. 

But the pulsating movement is peculiar and distinct from the two 
mentioned earlier. (2b30) On the one hand it seems accidental, since, 
if there is much heat in a fluid, it is necessary that what evaporates 
causes a pulsation, because it is enclosed [in the fluid]. 

But it is present in the origin and primarily, since it is present by 
nature in the very first parts. For it is chiefly and primarily present in 
the heart, and from there in the other parts. But perhaps, in relation 
(2b35) to the underlying substance of the living creature, when it starts 
to function in reality, it is a necessary side effect. 


[The question: ‘How??] 


There is an indication that pulsation has nothing to do with respira- 
tion: (3a1) when someone breathes rapidly or evenly, and when he 
breathes heavily or lightly, the pulsating movement is the same and 
unchanged, but an irregular and agitated pulse occurs during some 
bodily ailments and in the case of fears, hopeful expectations, and 
afflictions of the soul. 

(3a5) But we need to consider whether it is true that pulsation also 
occurs in the artériat, even when its rhythm is constant and regular. 
At any rate it does not seem to be the case for parts which are far 
removed. 
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[The question: ‘For what purpose?’] 


And it does not seem to occur for any purpose at all, as we already 
id.? F irati d th ly of food, whether th irel 
said.’ For respiration and the supply of food, whether they are entirely 
independent of each other (3a10) or stand in relation to each other, do 

seem to have a purpose and a reason. 

But of these three it would be logical [in their view] for pulsation and 
respiration to be prior. For nutrition is always nutrition of something 
that already exists. 


Objection 1 

Or is this not so? For respiration only begins when separation has 
taken place from her who has borne the new living creature, and the 
supply and the food belong both to what is being formed and to what 
already exists. 


Objection 2 

(3a15) But pulsation occurs from the very first, while the heart is form- 
ing, as can be observed in incubated eggs. In this way it is the first 
movement, and it resembles an activity and not an enclosure of air, 
unless this fact therefore contributes to this activity.'° 


Chapter 5 


[The relationship of respiration and nutrition in the theory of Aristotle’s 
opponents] 


483a18. But the air which is the result of respiration is [they say] trans- 
ported to the belly, (3a20) not via the oesophagus (for this is impossible); 
but there is a passage along the loins through which the inhaled air is 
transported by the respiration from the bronchi to the belly and out 
again. And this last [in their view] can be established by perception. 


® CE 4, 482b30. 
'0 As suggested in 4, 482b34—-36. 
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[A problem relating to the subject of perception] 


But there is also a problem with [their view of] perception. For if only 
the arténa perceives, (3a25) is this by the breath which flows through it 
or by the total mass or by its material substance [viz. the ariéna 
alone]? 

Or, if air is the first that comes directly below soul, does the arténa 
perceive by that which is more dominant and pnior [viz. the soul]? 

What then is the soul? They say that it is a power that is the cause 
of this movement. 


Objection 

But of course you cannot rightly criticize those who describe the 
rational and emotional parts as powers. For they, too, describe those 
parts as powers. 


Objection 
(3a30) But if the soul is present in this air, the air is ordinary air. Or 
does it really undergo an effect [from the soul] and thereby change? 
Obviously the air as ensouled"' or as soul is brought to what is akin to 
it, and like increases by like. 

Or is this not so? For the whole is not air. But the whole is something 
that contributes to this power. 

Or not this either? (3a35) That which brings about and has brought 
about this power, that is the origin and foundation. 


[Is the vital breath identical with or different from the outer avr?] 


5, 483b1: But do non-respiring animals have no breath in order that 
the air in the arténa is not mixed with the outer air? Or is this not the 
reason, but is it mixed in a different way? 


Objection 
And how does the air in the artéra differ from the air outside? For it is 
plausible and perhaps even necessary that it differs in fineness. 


'! All the manuscripts have edyvyov here. U.C. Bussemaker corrected this to 
Epyoxov. 
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Objection 
But there is also the problem (3b5) whether it is hot by itself or by 
something else. For the air within seems to be just like the outer air. 
But it receives help through refrigeration. 

Which views are right? The air outside is at rest, but when enclosed, 
it becomes pneuma, condensed as it were and somehow introduced into 
a transport system. 


Objection 

Or must the air obtain a kind of mixture, because it circulates in a 
moist and coarse-materia! environment? But in that case the air (3b10) 
is not the finest, because it has undergone a mixture. Yet it is logi- 
cal that the vehicle of the soul in a primary sense is very fine, unless 
something similar applies to the soul too, and it is not something pure 
and unmixed. 


Only the artéria: [they say] can contain breath, but not the sinews. 
Another difference is that the sinews are elastic, but the artéria: burst 
easily, like veins. 

(3b15) The skin [they say] contains veins, sinews, and artéria. Veins, 
for when the skin is pricked, it emits blood; sinews, for the skin is 
elastic; arterial, for air is breathed through the skin. For only the arténa 
can contain pneuma. But the veins [they say] have pores, in which’ the 
vital heat [of the breath in the arténai] (3b20) is present, and in this 
way heats the blood as in a cauldron. 

For blood is not hot by nature, but like metals becomes liquid through 
heat. That is why it coagulates.' 

And the arténa also has moisture in itself and in the coverings which 
enclose the cavity. This is shown both by dissections and by the fact that 
(3b25) both the veins and the artériat, which probably draw in the food, 
are connected with the intestines and the belly. From the veins the food 
is distributed to the flesh, not via the sides but via the opening, 

For, as if they were irrigation pipes, thin veins alongside'* the veins 
extend [in their view] from the large vein (3b30) and the artéria past 
every nb, and the artériai and the veins lie side by side. 


' The mss read aig here. This can only refer back to the ‘veins’. J.F. Dobson pro- 
posed to read oic, which may refer back to m6pot. 

'5 We read a full stop behind rnyvvo8at. 

'* J.F Dobson already proposed to delete pAcBav. At the suggestion of D. Holwerda 
we opt to insert the article t@v before pAeBav. 
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Moreover, the bones are attached to the sinews and the veins by 
being joined in the middle and in the connections of the head of the 
bones, and they [the bones] thus take in food from the veins.'° 

Fishes also breathe [in their opinion]. If they did not breathe, they 
would immediately die on being taken out of the water. 

The veins and the arténai (4a1) are connected with each other, and in 
their view this can be established by perception too. This would not be 
the case if the moisture did not require air and the air did not require 
moisture, on account of the heat in the sinew, in the arténa, and in the 
vein, a heat which is hottest and most fiery'® (4a5) in the sinew. 


Objection 1 

Now this vital heat is not suited to the artéria as the location of the 
inhaled air, especially not if respiration exists for the purpose of refrig- 
eration. But if the vital heat is the producing agent'’ and kindles life, 
as it were, through heat, it would be possible. 


Objection 2 
Moreover, what about the maintenance of all living creatures that 
possess this innate vital heat, if there is no opposite, nor anything 
that cools? For it is clear, (4a10) I think, that all living creatures need 
refrigeration. 

The blood [in their view] retains the vital heat in the veins and 
shelters it as it were. Hence it [the blood], when it flows out, also lets 
[the heat] go and the animal dies, because the liver has no arténa. 


Chapter 6 


[Problems relating to the nutrition of bones, sinews, and the flesh of lving 
creatures] 


6, 484a14. Does the semen pass through the artéria and is it also 
compressed, (4a15) and does this happen only in emission?’® So the 


'> We read a full stop after Séyeo8a1. 

'S The mss have pAeBwdSéotatov here. A. Roselli 107, following D. Furlanus, cor- 
rects to PAoywdeéotatov. 

7 To Oeppov is the subject of novei. Cf. 9, 485a28: 10 Beppov tO epyaCdpevov. 

18 A. Roselli assumes a lacuna here in the Greek text. J.F Dobson assumes a lacuna 
before this sentence. 
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<bones>'” also show the change from blood, because the sinews are 
nourished from the bones. For they are attached to them. 


Objection 

Or is this not true either? For there are sinews in the heart too. And 
sinews are attached to the bones, but not on the other side, because 
they end in flesh. 

4420. But this means nothing. For the food for the sinews could still 
come from the bone. But would the food for these bones themselves 
rather come from the sinews? For this is strange too. For bone is by 
nature dry and has no passages for liquid. And food is liquid. 

But we should first consider, if the sinews receive their nutrition from 
the bones, what the nutrition of bone is. Do perhaps passages (4a25) 
carry it there both from the vein and from the arténa? In many bones 
these passages are clearly visible, particularly those leading to the spine. 
But [in their view] the veins and arténa: leading from the bones form a 
continuous whole with them, for instance along the ribs. 


Objection 

But in what way do these passages receive their food from the belly, 
or how does the drawing-in take place? After all, most (bones) are not 
elastic (cartilaginous), for instance the spine. 

But it does not serve (4a30) the purpose of movement either. Is it 
for connecting? 

And we must also know, if the bone is nourished from the sinews, 
what the nutrition of the sinew is. But we say that a sinew is nourished 
by the sticky fluid which surrounds it. And whence and how this fluid 
arises is yet to be discussed. 


Objection 
But to say that flesh consists of veins and artéria because blood issues 
from any point where it is pricked is false, (4a35) in any case with regard 
to the other living creatures, like birds, snakes, and fishes or oviparous 
animals in general. But this is a specific feature of full-blooded animals. 
For when the breast of a small bird is cut, serum issues, not blood. 
But Empedocles assumes that nails are formed from sinews, by a 
process of hardening. (4b1) Is the relation of skin to flesh the same? 


'9 We could consider reading év (dot)otg here. 
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Objection 

But how is it possible for shellfish and crustaceans that nutrition takes 
place from outside by means of respiration? It seems on the contrary 
that it takes place from inside rather than outside. 


Objection 

Moreover, how and through what passages does transport from the belly 

take place? (4b5) And, next, how do they bend back to the flesh, even if 

this is illogical? For this seems most surprising and totally impossible. 
Is this then food for some animals and something else for others, 

and is the blood not food for all? But the other parts are nourished 

from it. 


Chapter 7 


[The various functions of the bones] 


7, 484b9. We therefore need to consider whether bones are designed 
for movement or (4b10) for support and as a protective covering, and 
moreover whether some of them are a kind of origin, like the celestial 
axis (in the cosmos). By ‘for movement’ I mean for instance the bone 
of a foot or a hand or a leg or an arm, both the movement of bend- 
ing and locomotion. For the latter is impossible without the movement 
of bending. 

The legs (the ‘supporting parts’), we can say, belong to these as 
well. 

(4b15) But bones also serve as a protective covering; the bones of 
the head have this function for the brain, and those who regard the 
marrow as the ongin, as is well known, assign the same function to the 
spine. And the ribs are for enclosing. 

The primary and stable factor is the spine, to which the ribs are 
attached for the purpose of enclosing. For there must be something of 
this kind. For everything that is moved starts from a state of rest. 

4b20. But there must always be a goal for the sake of which some- 
thing exists. Some therefore find the ongin here, in the spinal marrow 
and the brain. 

Moreover, bones are for joining and enclosing, like the collar-bone. 
Perhaps its name (key-bone) derives from this. 

Every bone is well-suited to its function. For bending is not pos- 
sible, either of the whole or of the parts, (4b25) unless there are such 
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bones, such as the spine, the foot, the arm. For there must be a bend- 
ing inwards, for the sake of functionality, as much of the foot as of 
the other limbs. 

They all serve some purpose, including the bones which form part of 
them, like the radius in the forearm for turning” the forearm and the 
hand. For we could not bend the arm forwards and backwards (4b30) 
without this radius, and would could not raise and bend our legs if 
there were not two radii functioning in the lower leg.”! 

Just so we should consider for the other bones, for instance the 
movement of the neck, whether this is one bone. And we should also 
do this for the bones which serve to fasten and connect, for instance 
the kneecap over the knee. 

But we should also investigate why the others do not have this. 

(4b35) All bones with a motor function have sinews, and perhaps in 
particular those which are suitable for doing something, like those of 
the arms and the legs, the hands and the feet. 

The other bones with a connective function have sinews to the 
extent that they need them. For some hardly need them or not at all, 
for instance the spine. But hinge joints do. 

(5al) For what fastens them together is serum and a mucous fluid. 
The others are moreover connected by sinews, for instance those about 
the joints. 


Chapter 8 


[The functionality of all things in nature] 


8, 485a4. A better explanation of all things is obtained by an investi- 
gation like the present. But we must study as far as adequate the final 
causes for the sake of which things exist. 

In our view, it is not the bones which exist for the sake of movement, 
but rather the sinews or their analogues, the primary part containing 
the pneuma which causes movement. 

For even the belly moves and the heart has sinews. Bones are not 
present in all living creatures, but in some they are necessarily present. 


20 |. Bekker has rightly corrected tpogiig¢ as found in the mss to (o)tpogie. 
21 With ms Z, A. Roselli reads here: év th kvqun. The other mss have: xivjoet. 
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And such a living creature requires sinews for such a movement (5a10) 
or for < ee 

For an octopus can walk, if only small distances and with difficulty. 

For we should assume as a principle that the bones of all animals 
serve the purpose of movement, or some other purpose, but contribut- 
ing to their characteristic movement. 

For instance the feet for land animals, two for those that stand erect, 
but more for animals which move entirely on the ground, whose matter 
(5a15) is earthier and colder (other animals can even move without feet, 
for they move in their situation with a movement all of their own),” 
and wings for birds, and their form is suited to their nature, but they 
differ for the faster and heavier flyers. 

They have feet for the purpose of getting food and for standing, 
except in the case of the bat. That is why the bat gets its food (5a20) 
from the air. And that is why it does not need to rest. For they do not 
need <to alternate>.”* 

But among aquatic animals shellfish have feet on account of their 
weight [and not for locomotion]. Thus far on locomotion. 

But for everything which serves other purposes the governing prin- 
ciple (for our inquiry) is what is specific to each living creature, even if 
this is not very clear, for instance why (5a25) many-footed insects are 
the slowest (whereas quadrupeds are faster than bipeds). Is this because 
their bodies move entirely on the ground or because they are naturally 
cold and move with difficulty, or for another reason? 


Chapter 9 


[Vital heat as the only and multi-functional life-bearing principle] 


Our opponents who hold that it is not the vital heat which is the eff- 
cient principle in bodies, and who claim (5a30) that fire has only one 
direction of movement and only a power to cut, are wrong, For even 
in inanimate things it does not always produce the same effect in all 


22 The text seems to have a lacuna of 5 to 6 letters here. 

*3 We propose to read here: SAws. éyyopet (id)ia [sc. Kiwhoet] yap odtw KweicOat, 
instead of Bia. 

°* We propose to correct 60 GAAwv to SiaAMay)ov. Bats do not need to interrupt 
their flight to search for food on the ground, as birds do. Cf. J. A. 18, 714b20-22. 
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cases,” but some things it condenses, others it rarefies, others it dissolves, 
yet others it hardens. We must therefore assume that the same situation 
applies to ensouled creatures, when we inquire into what can be called 
the fire which nature uses, as into the fire which craft uses. 

For in the crafts, too, the fire of the goldsmith produces a different 
result (5a35) from that of the coppersmith and that of the carpenter 
and the cook. But perhaps it is more correct to say that the crafts 
accomplish this: for they use fire (5bl) as an instrument to soften or 
melt or dry things, and also to shape some things. 

The natural vital principles (of living creatures) do the same. Hence 
their products differ.” 

It is therefore ridiculous to judge by externals only. For whether 
the action of heat and fire separates or refines or whatever, (5b5) the 
products will be different for the users of this fire. 

But the crafts use fire solely as an instrument; nature, on the other 
hand, also uses it as matter. And this is not problematical, but rather it 
is hard to understand that nature herself uses the vital heat, and that, 
together with the visible qualities, nature also produces the form. 

(5b10) For this is no longer a matter of fire or air. It is clearly remark- 
able that such a power should be combined with these matters. And 
the case is just as remarkable with the soul. For it is present in them. 
Therefore it is not incorrect to identify it with them, either as a whole 
or one of its parts, the part that forms and that causes the movement 
always to be actually the same.*’ For this also applies to the nature 
(5b15) to which generation, too, is due. 

But how are we then to explain the difference of the vital heat in 
each individual living creature, the heat taken as instrument or as 
matter or as both? For fire displays differences of more and less. This 
is much like mixed or unmixed. For purer fire is more fire. The same 
rule applies to the other simple bodies. 

(5b20) For because the bone and flesh of a horse differ from those 
of an ox, it is necessary that they consist of different components or 
differ in the proportion of their mixture.”® Now if the components are 
different, what are the differences of each of the simple bodies in itself 


*> J.E Dobson corrects 6Aa to 6Aws with reference to 3, 482a30 and 2, 482a23. 

°© We propose to correct Suagopai in b3 to Sié&qopa. 

*” D. Furlanus and W. Jaeger correct évépyeav to évepyodv. A. Roselli 127 proposes: 
evepyeia. 

°° The mss have ypticei here. D. Furlanus proposed to read xpdoer. Cf. 485b25. 
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and what <is their power>?”’ For we are searching for these <differ- 
ences>. But if the components are the same, they will differ owing to 
the proportions of their mixture. 

For it must needs be one of the two, as in the other cases: (5b25) 
for a mixture of wine and honey differs [from another mixture] on 
account of the underlying substance, but one quantity of wine differs 
from another through its constitution. 

Hence Empedocles <speaks>* too simply about the formation of 
bone, since [in his view] all bones have the same proportion in their 
mixture. In that case there ought to be no difference between the bones 
of a horse and a lion or a man. But in reality they differ in hardness, 
softness, (5b30) density, and so on. 

Moreover, even parts of the same living creature differ in density and 
rarity, and so on. So they do not have the same proportion of mixture 
in their components. For the difference between thick and thin and 
large and small may be due to quantity, but hard and dense and their 
opposites (5b35) are due to the quality of the mixture. 

But those who speak in this way must see (5b35) how the formative 
principle may differ (6al1) because its own quantity varies or because 
something by itself or mixed or in something else is heated, like the 
difference between something that is cooked and that is baked. Perhaps 
this is true. For the vital heat of nature is mixed with it and produces 
the bones at the same time. So the argument holds good for the flesh 
[of a living creature]. (6b!) For the same differences occur there, and 
most probably also in the vein and the arténa (windpipe), and so on. 

So one of the two: either the proportion of the components in the 
mixture is not the same, or we should not try to determine the propor- 
tions for hardness and density and their opposites. 


2° W. Jaeger supposes a lacuna in the text here and suggests: 7 S0vapic; Another 
possibility is: 7) obv@ea1c. 

30 Perhaps @bow of the manuscripts should be corrected into gnoiv, as D. Holwerda 
suggested by letter of September 19, 2005. 
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CHAPTER ONE 


[The innate pneuma: two views on its maintenance] 


48 lal: ‘The innate pneuma, how does it maintain itself and grow?’ (Tig 
f Tod EuMdtov mvevpatoc diapovn, Kai tic T avENoIG;) 

The central subject of this treatise is the innate pneuma or life-bear- 
ing spirit. 

The title of the work derives from the first sentence, just as in some 
recognized works of Aristotle. 

Pneuma is present in all living creatures from their conception. Accord- 
ing to Aristotle, it is present in living creatures both with and without 
a respiratory system. 

Moreover, living creatures with respiration always undergo a devel- 
opmental phase in which the respiratory function has not yet been 
actualized. For pneuma is already present in the semen from which every 
living entity is born. This is because the begetter of such a living entity 
is himself a bearer of pneuma too, and through his vital heat is able 
to concoct the food he has eaten, so that it becomes a useful nutrient, 
blood. Through this process of concoction the begetter also produces 
semen as a residue (penttéma) of high purity, which contains pneuma 
and passes on a life-generating movement to the menstrual blood of 
the female partner.! 

Like A.L. Peck, it seems best to us to leave pneuma untranslated, on 
account of the misunderstandings which words like ‘vital spirit’ of ‘vital 
breath’ are liable to create. If a translation is nevertheless chosen, ‘vital’ 
or ‘life-bearing spirit’ is preferable to ‘vital breath’, because it avoids 
the suggestion of a respiratory process. 


' For a sound treatment of this concept in Aristotle’s oeuvre, see Aristotle, Generation 
of ammals, with an English translation by A.L. Peck (London 1942) 576-593. See 
also Anstoteles, Over voortplanting vertaald, ingeleid en van aantekeningen voorzien door 
R. Ferwerda (Groningen 2005). 
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This concept of the innate pneuma as the bearer of soul and all 
vital functions in all living creatures was a fundamental concept of 
Aristotle’s philosophy. And of no one else.? The Stoic theory of pneuma 
is radically different. 

But Aristotle had to do with predecessors who also assigned a vital 
role to pneuma, namely all those who saw ‘vital breath’ as the central 
force of life and who considered this life inextricably connected with 
respiration. In his De respiratione Aristotle discussed at length the theories 
of Empedocles, Democritus, Diogenes of Apollonia, Anaxagoras, and 
Plato’s Timaeus. But the only question he addresses there is how they 
understood the process of respiration. The discussion in De spiritu focuses 
on clarifying the concept of ‘the innate pneuwma’. For Aristotle this pnewna 
is something special, the analogue of the astral element in sublunary 
creatures and the instrumental body of the soul (séma organikon). For 
his opponents it js ‘vital breath’, which they identify with the soul, or 
at least assume to be closely connected with the soul. 

J-H. Dobson’s translation (1914) ‘natural breath’ is unfortunate. It 
has nevertheless been retained in the Revised Oxford Translation (1984) 
vol. 1, 764. WS. Hett 487 has: ‘the breath inherent in us’; P. Gohlke 
(1947) 19 opts for ‘angeborene Lebensluft’, ‘weil es sich dabei weder 
um gewohnliche Luft, noch auch nur um Atemluft handelt’. But this 
translation remains confusing too. J. Tricot (1951) 177 chooses ‘souffle 
vital’. A. Roselli (1992) 133 has: ‘il pneuma congenito’. But this is not 
yet precise either, For Aristotle it is a fundamental point that pneuma 
1s not just present from birth (see 5, 483a13-17!), but earlier We have 
chosen to translate €U@vTOV as ‘innate’, though this can also create 
misunderstanding if associated with the moment of birth. 

‘Innate’ (Eu@vtov) occurs only here in Spir. The term obpgvtov, 
which is synonymous, occurs six times. This difference in frequency 1s 
also found in the Corpus Aristotelicum (the collection of all the extant 
works attributed to Aristotle). - 

The passage in M.A. 10, 703a10: ‘How this innate pneuma is preserved 
has been set out elsewhere’ (tic pév odv f catNpia tod GvEdTOD 
TVEVHATOG, Elpnto év @AAXotc) has often been connected with De spintu. 
Cf. the highly questionable discussion by W. Jaeger (art. 1913; repr. 1960) 
70-77. A. Roselli 69 denies the necessity of this connection and states 
that ‘la autenticita di M/A dunque non é infirmata da un rimando al 


i For the foundation of this thesis, see A.P. Bos, The soul and its instrumental body. A 
remterpretation of Anstotle’s philosophy of living nature (Leiden 2003). 
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non autentico Spir’ It may be that the passage from M.A. 10 refers to 
Iuv. 6, 470a19—-b5, which talks about ‘the preservation of the natural 
vital heat’ (thv tod @voiKod Deppod c@tnpiav). But this connection is 
not necessary either. See also our commentary on 481a12. 


1, 481al: does maintain itself’ (610ovn)—here at the beginning and 
in 481a27 at the conclusion of chap. 1; but it recurs in 5, 484a8. The 
only place where it occurs in the Corpus Anistotelicum 1s De plantis: | 
3, 818a40; 7, 822a1; I 6, 826b19.° 

A comparable place is ‘the continuance of the presence of the nutn- 
tive soul in vital heat’ (j povy (év tO Depa tij¢ OpentiKh¢ woxiic)) in 
Tuv. 24 / Resp. 18, 479a30. 

The verb ‘to be maintained’ (61apévew) is common in Aristotle. E.g, 
Resp. 1, 470b15; b21. See also bropevet in Ju. 4, 469b14: dropever 
tO Civ. 

For the distinction between ‘to be maintained’ (8tapovn) and ‘growth’ 
(abEnorc), cf. Anim. Il 4, 416b11] in the discussion of the anima nutritiva 
or vegetata, the vital principle of plants and the most basic soul-part of 
animals and humans: “There is a difference between nutritive substance 
and growth substance. For a living creature as something that possesses a 
certain bulk, there is growth substance, for something that is a concrete 
entity, nutritive substance’ (ott 8’ Etepov tpogf] Kai adEntiKd eivar: 
T bev yap noodv ti 10 Epwoxov, ad€ytikov, 7 Sé t65e 1 Kai odota, 
tpogn). G.A. IE 6, 744b32-36. Simply to stay alive requires a supply of 
food. Growth requires an extra supply of food. G.C. 15, 322a19-33. 


1, 481a2: ‘For we see that it increases and becomes stronger with age 
and as the physical disposition changes.’ (Op@pev yap Ott MAEOV Kat 
loxvpdotepov yivetar Kai Ka8’ HArkiac petaBoAnv Kai Kata bid8eo.w 
SOLATO.) 

Cf. GA. V 1, 778a23. We may ask how it can be determined that the 
innate pneuma increases in volume and strength. For this, see esp. fun. 27 / 
Resp. 21, 480a19: ‘when the vital heat, in which the nutritive principle 
is situated, increases’ (rAgov ywvopevov (sc. t0 Beppov év @ H GPYT 


* The Greek text of De plants is a retranslation into Greek of a Latin translation 
of an Arabic translation of the (lost) Greek work De plants by Nicolaus Damascenus, 
in which he probably makes extensive use of the lost writings of the same name by 
Aristotle and Theophrastus. Cf. [Aristoteles] Nicolaus Damascenus, De plants. Five translations, 
ed. and introd. by H,J. Drossaart Lulofs, E.L,J. Poortman (Amsterdam 1989). 
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Opextikn)) quoted below, and PA. III 4, 667a27: ‘the pneuma increases 
and becomes stronger’ (10 nvedua nAEtov Kal EvioxvEL UAAAOV). 

G.A. V 7, 787b6: ‘As animals grow older, the part that causes 
motion becomes stronger’ (npoiovons S€ tig NAIKiag ioxdEL WAAAOV 
TOVTO TO LOPLOV TO KLVODV Ev EKGOTOIC) deals with the (human) voice 
and sounds of animals and differences in their pitch and volume. Cf. 
786b27; 787a15; 787a18; 787a31; 787b10; 787b15: ‘Bulls are the most 
muscular, also their hearts, so that the part by which they set the air in 
motion is tense, like a cord of sinews drawn tight’ (udAtota 8’ ot tadpor 
vevpmdets, Kai h xapdia: Sidnep obvtovov ~xove1 todto 16 pdplov @ 
KLIVODGL TO TvEdUG WorEep YOPSTW tetapevnv vevptvyv). Especially the 
last passage makes it clear that voice results from the inhaled air being 
set in motion. 

See also Juv. 6, 470a29: ‘the strength of its vital heat withers’ 
(éFavaivetar | tod Beppod ioybc—W.D. Ross 1955) and M.A. 10, 
703a8; PA. III 4, 667a27, which are more specifically concerned with 
the innate pneuma. 


1, 48143: ‘Is it the same as with the other parts, because something is 
added?’ (| wo téAAG LEpN, MPocyivopEevon TLvoG;) 

Cf. Cael. I 3, 270a23: ‘Anything which is subject to growth grows...in 
consequence of substance of the same kind being added to it and 
dissolving into its matter’ (10 ab&avépevov Gnav ad€dvetar... v0 
OVYYEVODS TPOGLOVTOS Kai AVaAVOLEVOD Eig THY VANV). 


1, 481a4: ‘Now what is added is food for ensouled creatures’ (tpooytvetau 
SE TPOOT TOIG ELWdyoIGC). 

All living creatures, starting from the level of plants, take in food 
because they need food. In some cases this food is ready and directly 
suitable for taking in (e.g. for plants; cf. PA. II 3, 650a22; 10, 655b32; 
H1.A. TV 6, 531b10). But animals take in food that is not directly suitable 
for integration in their own physical constitution. This food must first 
be ‘elaborated’ in a ‘process of concoction’, so that it is made suitable 
for integration.* 

Because of the author’s starting-point in the first lines of this treatise, 
the entire remaining discussion will focus on vegetative processes, which 


* Cf. G.E.R. Lloyd, ‘The master cook’, in id., Anstotehan explorations (Cambridge 
1996) 83-103; R. Ferwerda, ‘Het inwendig oventje. De rol van warmte in het denken 
van Aristoteles over spijsvertering en voortplanting en over de positie van de vrouw’, 
Filosofie 11 (2001) 3, pp. 17-26. 
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for Aristotle take place on the level of the anima nutntiva and the vital 
heat connected with it. 

Here Aristotle talks about ‘food’ without further specification. In 1, 
481all he calls blood ‘food in its final phase’. Blood is the substance 
which can be integrated in the various parts of the visible body. 2, 
482a10 also talks about ‘ordinary food’ (tig Koivis TpoOgi<). 


1, 481a5: ‘So we should consider the nature and ongin of the food’ 
(Sote THDTHY GKENTEOV, Nota. te Kai TDEV). 

In what follows, the question of what is food for the innate pneuma 
takes on broad ramifications and also returns in the question of the 
nutrition of plants, and of bones, sinews, and flesh. Only the question 
of the nutrition of plants is assigned in 3, 482b13 to a separate study 
on kinds of food. 

The treatise De spinitu could, however, be interpreted as a study ‘on 
the nutrition of the innate pneuma’ of animals and humans. 

‘So we should consider’ (oxentéov). 

This term occurs eight times in Spir In addition we find oxéytg once. 
It always marks the introduction of a new point of interest. 

The last chapter of the last treatise of the Parva naturaha contains 
a passage which could be regarded as a reason for writing Spin: Resp. 
21, 480a17: ‘Respiration arises because the vital heat in which the 
vegetative principle is located increases. For just as the other parts need 
food, so too the vital heat, and even more than the other parts. For 
this is also the cause of nutrition for the others. So it is necessary that 
if this heat increases, the instrument [of respiration and refrigeration] 
also increases in volume. And we must assume that the constitution of 
the instrument is comparable with bellows in smithies’ (‘H 8’ &vanvon 
yivetar ad€avopévov tod Seppod, ev @ h apy h Opentixn. ca8anep 
YOp Kai TaAAG SEitar tps, K&KEIVO, KAI TOV GAAWV LGAAOV: Kat 
YAP toig GAAoig Exeivo tis tTPO~As aitiov EotiV. &veyKN 51 TAgOV 
Ywvopevov aipew 10 dSpyavov. Sei &’ dxoAaBeiv tiv ovotactw 10d 
Opyavov napanAnciav pév eivar tals pboats tats ev toic yaAKEtoIC). 

The same problem was touched upon in Resp. 6, 473a10-12. 

This connection could plausibly suggest that Spiz comes directly after 
Resp. But a case can also be made for Spir preceding Juv and Resp. 


|, 481a6: ‘Now there are two ways in which food is produced for the 
innate pneuma, namely either (A) by means of respiration or (B) by 
means of the process of concoction which accompanies the introduc- 
tion of food, as for the other parts’ (6b0 5h tpdn01 SV av yivetat, 7 
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Sia THs &varvor(s, 1 51 tis KATH THY THs TPOYTIC NPOGHOPaY NEWEWBS, 
Kabdnep tots GAXotAC). 

J-E Dobson: ‘nutrition may result in either of two ways...’ Likewise 
WS. Hett 487; P Gohlke 158: ‘Sie kommt auf zwei Wegen’; J. Tricot 
175: ‘Il y a deux facons dont la nutnition a lieu.’ Likewise A. Roselli 
133. None of these translators seems to have any hesitations about the 
author’s opinion in this matter. 

For 5v’ dv, cf. Rhet. ad Alex. 36, 1442b25: ‘could not obtain in any 
other way’ (6 GAAov tpdOnov toxElv &Sdvatov) and 31, 1438b14: ‘There 
are three different methods in which we shall arrange them’ (t&€opev 
dé adtas dia tp1@v tpdnwv). 

The statement seems simply to mean that there are two ways in which 
food is taken in. But in that case we would not expect a disjunction 
but a conjunction of the two different options. 

The subject van yivetat is ‘food’ (tpogn) from 48145, i.e. ‘food for 
the pneuma’. This means that, as regards the first option, we certainly 
have a most un-Aristotelian position here. Aristotle regarded respira- 
tion not as a process of nutrition but of refrigeration. And in chap. 2 
he disputes the position of ‘Anstogenes’ that respiration is a process 
of nutrition. 


1, 481 a6: ‘either (A) by means of respiration or (B) by means of the pro- 
cess of concoction which accompanies the introduction of food’ (7 61a 
Ths avarvoric 7 61a tic KATA THY Tic THOS TPOGHOPaY TEWEWS). 

These two possibilities also seem to suggest that the author wants 
to talk about how ‘nutrition of the innate pneuma’ comes about. After 
all, respiration ensures that a living creature is supplied with breath 
(pneuma). And as an alternative the author does not simply mention the 
introduction of food via the oesophagus and stomach, but ‘the pro- 
cess of concoction’ which accompanies the introduction of food. This 
‘cooking’ or ‘concoction’ also results in an ‘evaporation’ (anathymiasis / 
pneumatosis). In the view of some, this explains the pulsing movement 
in the veins, or the arténai—cf. 4, 482b30-32. 

But both here and in 48la27 and 28 and 2, 482a24—26 there is a 
clear contrast: (B) is the option of growth by means of food; (A) is the 
option of growth by means of respiration. 

The importance of two forms of nutrition for living creatures, i.e. 
via respiration and via the process of concoction, is motivated in 5, 
484a2-3 (in a representation of the position of Anistotle’s opponents) by 
the remark that veins and arténai are interconnected, because moisture 
needs pneuma, and pneuma moisture. 
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We can observe, further, that the word ‘food’ in this opening sec- 
tion varies somewhat in meaning. 481a4 talks about ‘food’ for living 
creatures. We think this means: everything that is taken in through the 
mouth (of animals) or the roots (of plants). In 2, 482a10 this seems to 
be meant by ‘ordinary food’. But in 481a6 the focus seems to shift to 
‘food for the pneuma’, because pneuma is regarded as a ‘part’ (481a4) of 
a living creature. But if ‘respiration’ is mentioned as a possible pro- 
vider of ‘food’ here (481a6), we are obviously dealing with ‘food’ in 
an analogous sense. For this is not food taken in via the mouth (and 
oesophagus) or the roots. 481al1 then goes on to talk about ‘food’ as a 
result of digestion of the food introduced through the mouth (a diges- 
tion which, in Aristotle’s view, always produces a residue). 

The interest in respiration here is not a duplication of De respiratione. 
Respiration is discussed in Spix because of questions about the relation- 
ship with the innate pneuma. Sprr shows that the innate pneuma is the 
precondition for respiration. 

In De respiratione 5 and 6 Aristotle gave two descriptions of theories 
which he says claim to talk about the maintenance of vital heat: the 
theory in Plato, Timaeus 79a—80d, which describes respiration as a pro- 
cess of simultaneous air displacement (‘pendsis’ Aantipenstass’), and an 
anonymous theory which presents air as ‘food’ for the vital heat.” This 
idea could be inspired by the empirical fact that fire flares up when 
air is added (as with bellows in a smithy—cf. Resp. 7, 474a12-15, in a 
passage on Empedocles). ‘This theory strongly resembles the theory of 
‘Anistogenes’ in Spix 2 and Plato’s discussions in the Timaeus. 

In Resp. 7, 473b1-8 Aristotle reports Empedocles’ theory of respira- 
tion as a process by which air flows up and down through the body via 
the veins and thus brings about respiration, a process in which air from 
these veins/air ducts also comes out through their pores and through 
the skin. 

These theories come closest to the questions discussed in De spiritu. 
And, as we saw above, De spiritu also seems to link up directly with the 
problems dealt with in De respiratione. 


> Cf Resp. 6, 473a3: ‘But we must not entertain the notion that it is for purposes of 
nutrition that respiration is designed, and believe that the internal fire is fed by pneuma; 
respiration, as it were, adding fuel to the fire, while the feeding of the flame results 
in expiration’ ("AAAG piv oddé tpogtic ye xapv dxOANRtEOV yivecBar thy &vaavony, 
O¢ TPEPOHEVOY TH TvEevpATI TOD Evtdg NLPdCG, KAI Gvanvéovtog EV Honep Exi ndp 
bréxxavpa dDroPdAAEGAa1, tpapevtos Se Tod nupds yiyveoBar thy Exnvory). 
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1, 481a8: ‘for the other parts’ (totg G&AAotc). 

J.E Dobson translates: ‘the other parts’; WS. Hett 487: ‘the rest of 
the body’; J. Tricot 175: ‘les autres parties du corps’; A. Roselli 133: 
‘le altre parti del corpo’; cf. p. 71. 

This seems plausible if Aristotle means: the innate pneuma is ‘nour- 
ished’ by respiration or by the process of concoction which accompanies 
the supply of ordinary food, just as the other parts of the living creature 
(apart from pneuma) are nourished in this way. In that case totg GAAotG 
is identical to teAAG pépn in 481la4. Cf. Resp. 21, 480a17—19. 

In view of the discussion which follows, however, it may also be 
that totic &AAot1c should be connected with a tacit Euydyxorc, ‘the other 
living creatures’ (see 481a5), and that this anticipates the statement in 
2, 482a7: totic dé 6H wh avanvevotixotc and 2, 482a21: toic dé by 
évoypoic, that living creatures without a system of respiration seem 
equally to need ‘nourishment’ of their pneuma. This position seems 
underlined by 481a12: n&ow—‘all living creatures’ and by the state- 
ment that non-breathing creatures get this nutrition from ‘ordinary 
food’ (2, 482a10). 


1, 481a8—9: ‘Of these two the <former> manner of nutrition seems 
just as likely to take place by means of nutritive substance’ (tovtwv 
lows ody Attov Gv ody ots SdEEtEV Sic TAS TPOEAI<). 

What does tovtwv refer to? To the 600 tpdono1 of a6 or to GAAoIG in 
a8? WS. Hett 487 opts for tpoxot: ‘Of the two the method by means 
of food seems more likely’; likewise J.E Dobson; J. Tricot 175; also 
A. Roselli 133. P. Gohlke 158 seems to opt for aAAotc: ‘Und eben- 
sowenig, wie in andern Fallen, ist bei der Lebensluft die Erneuerung 
durch Nahrung abzulehnen.’ The choice of tpoxo1 seems night, but 
Hett’s translation is incorrect, because if Aristotle meant what Hett 
thinks, the chosen alternative would have to be formulated as 6 616 
THIS TOTS. 

It would in fact be strange if the author first declares that there are 
two kinds of ‘nutrition’ (tp0@n), and then calls one of them ‘the nutr- 
tion by means of food’. 

Another argument against Hett’s translation is that oby oUtws in 
a8 is deleted as incomprehensible, though it is impossible to indicate 
why it entered the text. In the second place it makes lines 481a9-10 
completely incomprehensible. For in that case the argument ‘body is 
nourished by body, and breath is a body’ is interpreted in the sense: 
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every body is nourished by bodily nutrition; and pneuma is a body; so 
it is nourished by the result of the concoction of food. But this cannot 
possibly have been used as an argument for underlining a preference 
for option (B), since option (A) talks about ‘nourishment’ of pnewma by 
the inhaled air, and this inhaled air is of course a ‘body’ too. 

More probably the author is aware that the phrase ‘nutrition of 
pneuma by respiration’ may sound strange to his audience. ‘This may 
have led him to clarify that this nutrition by respiration also involves a 
‘nutritive substance’, viz. the inhaled air. 2, 481a29 underlines this by 
stating that, in the view of ‘Aristogenes’, the inhaled air is ‘food’, 

Perhaps we should therefore replace the ody o0tw¢ of the manu- 
scripts with: €keivec, and interpret the sentence as follows: ‘of the 
two ways mentioned the nutrition of pneuma <in the former manner> 
may seem just as likely to take place by means of food’. In that case 
ody oUt@>s makes sense as a marginal gloss clarifying éxetvas, which 
entered the text by mistake. Cf. G.C. II 7, 334b15-19: ‘not as matter 
exists potentially, but in the sense explained earlier’ (oby obtws 6& we 
1 DAN... exetv@s 5€ VAN 10 yivopevov). 334a35: ‘But it is not possible 
in the way they say’ (toic 8 éxetvwc A€yovor ovdK evdexetat). Metaph. 
B 4, 1001a8: ‘For some people think they are of the former, others of 
the latter nature’ (oi pév yap exeivac o1 8 ottws olovtat Thy Evol 
éyewv). EN. V 11, 1136a16: ‘and is all suffering of injustice of the lat- 
ter kind or else all of the former’ (Kai &pa nav otc 7 éKeivac). Pol. 
IT 9, 1270a22; IV 13, 1297a40-41; 15, 1300a27; 29; V 8, 1308b7-9; 
Meteor. UI 6, 377b13; IV 9, 387b31. See also the use of €xetva in Spir 
2, 482a10, 16 and 25. 

In this interpretation, lines 48la8-10 are meant to broaden the 
concept of ‘food’. The author explains that food need not only be 
understood as the substances which are taken in through the mouth 
(and the oesophagus) or the roots, but that ‘nutritive substance’ can be 
taken more broadly. 

This means that we have to place lines a8—-10 between brackets as a 
parenthetical remark. It now becomes clearer that 481a10: ‘So how does 
this work?’ (tig odv 6 tpdmoc) follows on from option B in 481a7. 

In the further discussion of the two alternative views, viz. ‘by means 
of respiration’ (A) or ‘by means of (concoction of) food’ (B), it is good 
to bear in mind that Aristotle in Resp. 6 (in a critique of a theory which 
seems identical to that of ‘Aristogenes’ here) does declare a preference 
for theory B: 6, 473a10—12: ‘Again, what are we to say of this imaginary 
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generation of heat from the inhaled breath? For we can see that it is 
rather due to food’ (Enevta kai 10 yiyveoBar 16 Beppov Ex tod RvEedpLATOC 
tiva Xp] tTponov A€yew, nAaopatM@des Ov; UGAAOV yap Ek Tis TPOOTS 
TOVTO YLYVOLEVOV OPEV). 


1, 481a9: (‘For a body is nourished by a body, and pneuma is a body.’) 
(Gua Yap VTO OMLATOSG THEMETAL, TO SE TVEDLA CHUA). 

On the subject in general, cf. G.C. 15 f£, esp. 321a5: ‘It is necessary 
that (something that grows) grows through something immaterial or 
through something material’ (‘Avayxaiov 67 7) dompato ab&avec8ar 
7] O@patt). 

The pneuma referred to here is not the innate pneuma of 481al, as J. 
Dobson and P. Gohlke 158 believe, but the pnewma supplied from without 
by respiration. This meaning is clearly intended in 2, 481a29: ‘he also 
holds breath to be food’ (tpogiv oletar Kai To mvedua). Aristotle uses 
it in the same way in Resp. 3, 471a26: ‘All animals which breathe in or 
draw in pneuma’ (ndvtMV TOV GvaTVEOVIOV KO EAKOVTMV TO TVEDLA). 
471b4: ‘fishes, which do not possess any pneuma from without’ ((t@v 
ixQbwv) odk éxdvtwv nvedua Bdpabev odPEv). 4, 472a35; 5, 473a2: 
‘we draw breath frequently’ (noAAGKic 10 nvedwa ovpPaiver ondv) and 
in 6, 473a4: ‘as if the internal fire is fed by breath’ (wg tpegopeévov 
T@ TVEOMATL TOD EvtoOs mvpdc) and 473al0. Cf. also 10, 476a9: ‘(The 
lung) its name—pneumén—seems due to its being a receptacle for 
breath—pneuma’ (EoiKke Kai TOVOUG E1ANGEVaL O TvEdDLOV SL THY TOD 
TVEDUATOS DNOdOxNV). Sometimes Aristotle uses the phrase ‘pneuma 
drawn in from without’ (rvedpa Bdpa0ev éxeioaxtov), e.g. PA. II 16, 
659b19, in contrast to ‘the innate pneuma’ (to odbuw@vtoOV TvEdLa), which 
all living creatures possess by nature. Because he developed a new 
view of vital phenomena and generation, he is responsible for giving 
a whole new conceptual meaning to the word pneuma. Confusingly, he 
continued to use ‘pneuma’ in the sense of ‘inhaled air’. Hence we can 
find him stating that preservation of the ‘innate pneuma’ requires cooling 
by means of inhaled pneuma. 

In the interpretation indicated by our translation, this sentence does 
not contain an ‘argomentazione solo apparentemente dimostrativa’, as 
A. Roselli 71 claims. 

But the idea that the innate pneuma is fed by inhaled air is totally 
unacceptable to Aristotle. He holds that respiration has the sole func- 
tion of cooling the central parts of the body. 
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1, 481a10: ‘So how does this work?’ (Tig obv 6 tpdxoc;) 

The question here is not: ‘so which (of the two ways mentioned in 
a6-7) is it’? Greek would not use Tig but Iotepog for this. The question 
here is: ‘In what way does food for the innate pneuma come about?’, 
following on from the previous section. 


1, 481al0: ‘Most probably by a kind of drawing of blood from the 
veins and a process of concoction of this blood’ (7 SfAov we &k tic 
pAeBOc OAKT Tivt Kai newer). 

This must be an elaboration of 481a7: ‘by means of the process of 
concoction which accompanies the introduction of food’ (tig Kat& thv 
THS TPOMT|S TPOG@OPaY NEyews). At first food is bread or fruit. This food 
enters the stomach via the mouth and oesophagus and is turned into 
blood by an initial process of concoction. But food in this undigested 
form is not found in the veins. This passage talks about food deriving 
from the veins. This must be blood, result of the ordinary process of 
concoction. The idea here, we might suppose, is that respiration draws 
blood from the veins and this blood strengthens the innate pneuma in a 
second process of concoction. 


1, 481al11: ‘For blood is food in its last phase, which is the same for all 
living creatures’ (t6 yap aipa h eoyatn tTpogh Kai h adth n&oWW). 

This is a position defended by Plato in Tim. 80e7: ‘We call this liquid 
“blood”. It is the sustenance of the flesh and of the entire body’ (aipa, 
VOUNV GAPKOV KAL OVUNAVTOG TOD GMpEGTOS). 

But it is a central tenet for Aristotle too; cf. Juz 3, 469al: ‘for 
blooded animals blood is the ultimate food from which the parts are 
formed? (...16 aipa tots évaipois éoti teAevtata tpogn, e& od yivetar 
T& popia). Also Resp. 8, 474b3: ‘the food from which the parts of the 
animals are formed is blood. And blood and the veins must have the 
same origin: for the one exists for the sake of the other, as a vessel and 
receptacle’ (n Tpogn pev yap && Tc non yivetou TO LOPE. Toi C@org n 
TOU Onl WOLtO pvoic eotiv. ToD 6’ otwo-toc KL TOV OAEBOV tTHv AdTHV 
ApPXIV &vayKatov civar: Batépov yap évexa Odtepov Eottv, ws cyyEtov 
Kai dextixov). G.A. IV 1, 766a33; I 19, 726b2; 20, 728a20; a more 
accurate formulation is found in II 4, 740a21: ‘the animal’s ultimate 
food is blood or its equivalent. The veins are the blood vessels’ (tpogy 
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dé Caov f éoxatn aipa Kai 6 &veAoyov, tobtwv 8’ cyyeiov ai mAéBec). 
The idea here is that blood is drawn from the veins and concocted 
and that its evaporation serves to maintain and strengthen the innate 
pneuma. Cf. also 2, 482a10: ‘the ordinary food’ (thc Koww¢ tpogtc¢) and 
4, 482b31 on tO éxnvevpatodpevov. 

This position does raise the question how the various parts of the 
body, like flesh, bone, sinews, and skin, can all be built up out of the 
same ultimate food. Chap. 9 answers this question by making it clear 
that the vital heat of the innate pneuma can make its products liquid 
and solid, compact and rarefied. Anstotle regards semen and menstrual 
blood as residues of the concoction of the blood by pneuma with its 
vital heat, the important difference being that the residue of a male 
specimen is the product of greater vital heat. 


1, 481al2: ‘for all living creatures’ (na&o1Vv). 

J.E. Dobson translates: ‘for the blood is the ultimate and universal 
nutriment.’ This can be interpreted along the lines of WS. Hett 487: 
‘for blood is the ultimate food for every part alike.’ P. Gohlke 158 does 
not translate tao1w. But m&ow can be taken as ‘all living creatures that 
possess blood.’ Cf. Somn. 3, 456a34: ‘For all blooded creatures, blood 
is the ultimate food, and for bloodless animals its equivalent. Blood is 
located in the veins. ‘The origin of these is the heart. (This is clear from 
dissections.)... We discussed this in On nutntion’ (tpogn 8’ éoti n&ow 
1 EOXATN TOIG LEV EVAILOIS T] TOD AlLATOS PdOIG, ToIc 8’ Avaipols TO 
AVvaAoYov, TOROS SE TOD AiLaAtOs at PAPE, ToVTAV 8’ apn N Kapdia 
(pavepov dé tO AeyGEv Ex TOV &vaTOUav)....cipntar dé mEpi TODTMV EV 
tots Hepi tpogtic). Cf. GA. II 4, 740a21—24; IV 1, 766a33. See also 2, 
482a9-11 and 6, 484b/7. 


1, 481al2—-14: ‘Just as blood absorbs food for its own vessel, so also 
for that which is enclosed by it, i.e. the vital heat’ (@oxep odv Kai eis 
TO QYYELOV ADTOD Kai Eic TO NEplexdpevov AaUBdver *** tpo@n Eis TO 
Beppdv). 

This sentence is problematical. We should consider that crucial ele- 
ments in this passage may be beyond our grasp. 

In his 1913 text edition W. Jaeger assumed a lacuna after AopBaver 
and suggested: ‘just as it receives food from what is supplied, so it 
receives pneuma from blood by a kind of drawing in’ (<tpo@hv éx 
TOV NpocHEpopevav, odtw Kal TO TvEedHA EK TOD Alwatos AKT TIL 
rpooAapBdver>). A. Roselli 72 assumed a lacuna after nepteyopevov. J.E 
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Dobson follows W.D. Ross in his correction: nepieyov. His translation: 
‘So the breath receives food into the hot element as into its vessel and 
receptacle’ does not make sound sense. Likewise W.S. Hett 487 and 
J. Tricot 175. This means that they distinguish between innate pneuma 
and vital heat. The vital heat is now the ‘vessel’ (ayyetov) of the pneuma. 
This seems at odds with G.A. II 3, 736b37, where ‘the so-called vital 
heat’ (16 KaAobpevov Bepyv) is identified with ‘pneuma and the nature 
of pneuma’ (10 nvedpLa Kal T Ev TH AVELLATL PVGIGC).° 

The essence of the problem is the subject of AapBaver. Because 
the issue is the nutrition of the innate pnaeuma (481a9-10), Dobson and 
Hett opt for pneuma as subject. But P. Gohlke 158 opts in his transla- 
tion for blood as subject: ‘Dieses nimmt die Nahrung auf, gleichsam 
in sein Gefass und die darin enthaltene Warme.’ A. Roselli 133 has: 
‘come dunque sia per il vaso que lo contiene sia per il contenuto <...> 
prende il nutrimento per il calore.’ 

H. Bonitz, Index Anstotelicus 581a51 notes for 10 repieyouevov: ‘forma 
medi esse videtur.’ He is right that a passive form would imply ‘that 
which is enclosed (by the vessel), ie. blood.’ But the meaning may be 
that the vital heat is present in the blood. 

We should take ‘the vessel’ in 1, 48lal2 to refer to the blood ves- 
sels. The vessel of the blood is the heart and the veins. Cf. AA. III 
19, 520a12. In the embryonic development, according to Aristotle, the 
heart forms the basis for the entire vascular system. Cf. G.A. II 6, 744a5. 
See also PA. II 1, 647b4: ‘But because the heart is the starting-point 
of the veins, and has in itself the capacity which first forms the blood, 
it is natural to assume that it consists of the same material as the food 
which it absorbs’ () xapdia, 516 16 TOV MAEBSV apy eivar Kai Exe 
EV ADT Thy Sbvapw tiv SnpLovpyodoav 16 aipa npatnv, edvAoyov, e& 
vias Séxetar tpogiic, ék ToLadtNS ovveotévat Kai adtHV). 

The theory of ‘Aristogenes’ mentions that the ‘vessels’ which con- 


tain inhaled air also require food for their growth: 2, 482a3 and 4, 
482b11. 


° Cf. W. Jaeger, art. 1913; repr. 1960, 77 n. 3. But he considers this ‘nur eine 
Ubertreibung’ and believes that Aristotle maintains a systematic distinction between 
innate pneuma and vital heat—cf. p. 75. This is also why Jaeger considers chap. 9 to 
be not Aristotelian but Stoic. 
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1, 481al2: ‘Just as’ (Goxep odv). 

Is this perhaps where the lacuna is? Is this where the name of an 
earlier author was mentioned, for instance the name of Empedocles, 
just as Aristotle starts chap. 2 with: ‘as Aristogenes holds’ (@onep 
"Apiotoyéevns otetat)?’ 

This would support the idea that lines 481a10—12 first contain a clear 
choice of position by the author of Spzr: maintenance and growth of 
the innate pneuma is in fact a matter of drawing in from the veins and 
concoction. After this position is outlined, it is followed by the mention 
of an author who holds the same view, but reduces the process to respiration. 
For purposes of orientation we suggest: ‘<Empedocles’ assumption is 
impossible. For he says that the air, while it flows into the arténa>, just 
as for its own vessel, also takes in food for what is enclosed by it, i.e. 
for the vital heat’ (<< wonep "EunedoxAtic otetar od Svvatov. A€yer yap 
TOV Epa EiopeovTa eic THY &ptnplav> donep OdV Kal Eic TO GyyEtOV 
AdTOD KAI Eig TO TEpLEXduEVOV AGUPBaVvEL<v> TpOgV ic TO Depydv). 
This would remove the problem that Spzr fails to answer the question 
which it raises. However, the text offers no specific leads for this. 


1, 481al3: ‘i.e. the vital heat’ (AapBdver tpo@nv cic 10 Bepydv). 

Cf, Resp. 6, 473a10, which talks about ‘the generation of the vital heat 
from the inhaled air’ (10 yiyveo8a1 16 Bepydv éx tod nvebyatoc). 

AouBavew may stand for ‘to take in’ here. In 481a21 d&vtiA0pBaver 
stands for ‘to inhale’. See also 481.a26: ‘take in and discharge’ (AapBavet 
kal exnéuner). The correction to dvtiAapBave<ta>t by A. Roselli 75 
in a2] is unconvincing. 

The appearance of ‘the vital heat’ (t6 @epydv) is striking. Doubtless it 
is identical here with the pnewma of respiration in the view of Aristotle’s 
opponents. But 9, 485a28 shows it to be Aristotle’s own central concept, 
and essentially different from the view of those opponents. 


” This could be surmised on the basis of 2, 481a31: ‘produces more problems’ 
(theloug Exe1 tac &nopiac), which suggests that chap. | also discusses views not shared 
by the author. 
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1, 481a14—16: ‘Now the air supplies it [food] and is responsible for the 
activity and, by adding the activity of concoction to itself, causes growth 
and nutrition’ (&ye 5’ 6 dnp thy evepyeiav ToL@v, THY TE TENTLKTV 
adtoc adt@ mpootiBeic ad&er Kai tpéger). 

This passage marks a shift from Anstotle’s own position to a variant 
which he disputes. 1, 481a10—14 can be interpreted as a postulation of 
Aristotle’s own position. (And in that case there is no problem in seeing 
M.A. 10, 703a10 as a reference to Spur) Anstotle’s critical inquiry thus 
begins here in 481al4 with a discussion of the question whether we 
should see inhaled air as the principle of the drawing in and concoc- 
tion of blood. 

First we must determine what avdtog refers back to. The subject 
of ‘causes growth and nutrition’ (abEet Kai tpépet) must be ‘the air’ 
(o ap). In 4, 482b15 the author talks about a movement in the arténa 
which ‘supplies the food’ (tv tpogny éxayovuoa). 

The second question is: what kind of air is meant in 481al4? J.F 
Dobson, who translated obugvtov rvedua in 481al as ‘natural breath’, 
translates &qp here as ‘air’, but adds in a note: ‘amp is here identified 
with breath; contrast 481b4 sgq.’ W.S. Hett 487 follows a similar proce- 
dure. It is more natural to assume that the air referred to here should 
not yet be identified with ‘innate pneuma’, but that it is respiratory air 
or outer air. This air is now said to supply food for intake. J. ‘Incot 175 
writes ‘souffle respiratoire’ here instead of ‘souffle vital’. 

The third question is: how are we to construe ‘of concoction’ (thy 
te mentiucnv)? This phrase cannot be taken with any other word than 
‘activity’ (€vépyetav) in al4. But should this word in fact be connected 
with this phrase, or is it an object of tpootiBetc? JE Dobson’s translation 
is clear: “The air draws in the nutriment and imparts the activity, and 
applying to itself the digestive power is the cause of its own growth and 
nutrition’; cf. A. Roselli 133: ‘’aria...applicando a sé stessa la faculta 
di cuocere, fa crescere e nutre il pneuma’. 

It is clear in any case that the activity of concoction is the activity 
by which food is digested in the veins, as was announced in all. So 
the air supplies food and is responsible for the activity of concocting 
this food. In this way respiration (which Aristotle recognized as belong- 
ing to humans and higher animals) is connected with the vegetative 
activity of concocting food, which Aristotle regards as a function on 
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the level of plant life. This means that the position represented here 
is refuted in chap. 9. 

A difference compared with theory A discussed in chap. 2 is that the 
author says there ‘that the air is concocted’, which immediately raises 
the question: what agent is responsible for this concoction (481a29 
and 32)? 

Finally, there is the question: what entity is said to increase in volume 
and be nourished? Dobson is clear on this point too. W.S. Hett 487 
leaves it open: ‘causes growth and nourishment’. It is more natural to 
assume that the result of concoction is presented as being caused by 
respiratory air and, after concoction, being added by the air to itself. 
This involves a view which sees the breath of respiration as (closely con- 
nected with) the soul of the living creature, which causes vital activity, 
including digestive activity, and which adds to itself the result of this 
concoction of food as new, fresh vital breath. 

For this interpretation of mpootiBetc, cf. Phys. VII 2, 245a26: ‘For 
growth is a kind of addition’ (npdoBeo1g yap tig 7 a’ENoic). G.C. II 6, 
333a35: “But in the view of Empedocles there can be no growth 
other than as a form of addition. For fire grows by fire’ (AAAG pny 
odd’ adénois Gv ein Kat’ "EunedoKxAéa, GAA’ 7 Kata KpdoVEoWw: TUPI 
yap adEer to ndp). Phys. 17, 190b5: “Things which come to be in the 
proper sense, come to be...some by addition, like everything that 
grows’ (yiyvetor 5& t& yryvOpeva GnAGs ta péEv...t& SE TpocVEcEL, 
olov t& adEavopeva). 

What we have here, then, is a description of a theory which holds the 
breath of respiration responsible for the vital movements in the living 
creature (and so not the vital heat, as Aristotle does, and as the author 
of this work will set out in chap. 9). ‘This means that chap. | presents 
two non-Anstotelian theories, which are thoroughly analyzed and rejected. ‘The 
gist of the first theory is that the vital principle of a living creature is 
maintained by food supplied and concocted thanks to the effect of the 
inhaled air (B). The other is the theory that respiration directly provides 
new vital heat by ‘concoction’ of inhaled air (A). 

Inasmuch as both theories assign a central role to respiration for 
vital activity, both must deny life in a proper sense to large groups of 
animals and to all plants. Cf. Aristotle against Empedocles in Anim. II 
4, 415b27-416a9. For Aristotle both theories are ‘hot air’. 

Strong support for this interpretation of chaps. 1 and 2 can be found 
in the opening lines of the last chapter. Aristotle calls his opponents 
there people ‘who hold that it is not ¢he vital heat which is the efficient 
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principle’ (9, 485a28). The sentence suddenly becomes transparent if 
we realize that the two theories (A) and (B), which have been the focus 
of critical attention from chap. | through to chap. 8, did not see the 
ultimate ‘efficient cause’ in the innate pneuma, as Aristotle did, but in 
respiration. 

To recognize this is to see the indissoluble unity between chap. 9 and 
the eight preceding chapters. 


[The rejected version of theory B cntically discussed] 


Objection I 


1, 481a15: This in itself is perhaps not so strange. But it is strange that 
what is primary has been formed from the food’ (oddév 8’ tows Gtonov 
abt Ye TODTO, GAAG yevécOa TO MPAtOV eK TIS TPO). 

The author brings up a fundamental point here. He accepts a theory 
on how food for the innate pnewma can be formed in a process in which 
food is concocted. But he objects that the innate pnewma is something 
which precedes all processes of concoction. For as all Anstotle’s biologi- 
cal writings show, this pneuma is the principle of all vegetative processes. 

tO mp@tov should be taken here as the subject of yevéoBa1. Not food 
but the vegetative soul-principle is primary. Hence pneuma as instrument 
of the soul is ‘primary’. 

In the same way 4, 482b32 says that pulsation must be primary 
because it is directly connected with the ‘first’ parts, that is, with the 
heart as ‘first’ form of vital dynamics. Cf. 4, 483a17. Hence the first 
is also ‘the first principle of movement’—2, 481b17. 


1, 48lal7: ‘For that which is connected with the soul is purer’ 
(kaBapatepov yap 6 th woxh ovpgvéc). 

A. Roselli 74 notes that, in his authentic writings, Aristotle neglected 
to give a definition of the innate pneuma. But here the innate pneuma is 
described not just as innate but as ‘ “strettamente connesso, della stessa 
natura” dell’anima’. This leads Roselli to assert that the author of Spir 
has a material conception of the soul too and that we are therefore 
dealing with a Stoic conception. 

This is entirely wrong. The critique of the view discussed here cites 
the soundly Aristotelian theory that the innate pneuma ‘is connected with 
the soul’. The same thing is said in 9, 485b10~13. Pneuma is interpreted 
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here as ‘séma physikon orgamkon’ or ‘instrumental body’ of the soul, with 
which it forms a unity. Mund. 4, 394b9-11 talks about pneuma in the 
same way: ‘the ensouled and life-giving substance in plants and animals’ 
(| te Ev MLTOIC KAI CMoIg... EUWYYOG TE KAI YOVILOG ODOIA). 

Against the idea that the innate pneuma is nounshed by food deriving 
from the blood, the author argues that the innate pneuma must have a 
higher degree of purity, and so cannot result from the concoction of 
food.® 

He admits that the objection is invalid if the unity with the soul is 
said to be realized not from the outset, but at a later stage. 


1, 481al7: ‘Unless somebody were to say that the soul, too, is formed 
later, when the seeds separate and begin to develop into life forms’ (et ph 
Kai Thy yoxnv botepov A€yot yiveoBar, Siaxpiwopévov TOV ONEPLATAV 
KQL E1G OVI LOVTMY). 

This is a puzzling passage too. J.F. Dobson translates: ‘unless we were 
to say that the soul is a later product than the body, arising when the 
seeds are sorted out and move towards the development of their nature’ 
and notes: ‘i.e. from the utyya. Cf. de Caelo 111 305b4, of Empedocles’; 
likewise J. Tricot 176. 

In Amm. I 4, 408a18-19 Aristotle had connected such a view with 
Empedocles. The latter had spoken about the phase in which the 
four elements separate and about the soul as the ratio (logos) of the 
mixture (mzxis) of the elements: ‘the ratio of the mixture is a harmony 
and soul’ (0 d€ tig WiGews AOdyos Appovia Kai woxn). See also Spix 9, 
485b28. It is natural to assume that the elements come first and that 
the ratio of their mixture is secondary. The most comparable place is 
G.A. I 18, 722b6 ff, where Anstotle discusses Empedocles’ view that 
man and woman both contribute semen to the generation of the new 
individual, completing each other’s contribution, such that neither is 
entirely responsible for the new specimen. 

But such a view is entirely unacceptable to Aristotle. Empedocles 
is known to have explained the process of generation of all things 
as a result of the ‘combination’ (synkrisis) effected by Philotés (Love): 
Metaph. A 4, 985a21; Phys. VIII 1, 252a19-27; 9, 265b19-22, with 
265b22: ‘Anaxagoras claims that the mind as prime mover brings about 


® But Anstotle himself does regard semen as a (high-quality) residue of concoction 
and the ultimate product of blood, and holds this semen to contain pneuma. 
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separation’ (kai tov vodv dé ono ‘Avatayopas diaxpiver tov 
KIVnoOavta mpatov). See also G.C. I 1, 314b6: “Hence Empedocles claims 
that there is no coming-to-be of anything, only mixture and separation 
of what is mixed’ (AiO A€yer todtov tov tTPONOV Kat "EunedoKAric Or 
gvoig OddEVvOs EOTLV... AAG LOvov [IEIc te SiaAAaEIs Te Lryévtwv) and 
II 1, 329a3: ‘like Empedocles: because they are combined and separated 
or changed there is coming-to-be and passing-away of things’ (wonep 
"EunedoxAric: && dv ovykpwopevov Kat Siaxpiopéve 7 GAAoOvpEévov 
ovpBaivew thy yéveow Kai thy e8opav toic npd&ypacw). It seems 
arguable that the theory disputed in Spix 1 should be most associated 
with Empedocles, and the theory in Spix 2 most with Plato’s Timaeus. 
(On the other hand the term ‘seeds’ (on€ppota) is more reminiscent 
of Anaxagoras.) 

A. Roselli 133 translates here: ‘a meno che non si sostenga che anche 
anima si genera in un secondo momento, quando cioé 1 semi d essa 
si separino e raggiungano la loro condizione naturale’, 

In the time before Aristotle it was common to assume that the soul 
only entered a living creature during delivery, when respiration started. 
Cf. Anum. 15, 410b27—411a2. According to Pl. Tim. 78d-e, too, a living 
creature lives from his first till his last breath. 

Anistotle is convinced that every process of growth and development 
of a living entity is guided by a soul-principle which is already present 
in the semen. He rejects the idea that there is first a process of devel- 
opment and only later a soul. Cf. G.A. II 1, 734a13-16. 


1, 481a19: ‘begin to develop into life forms’ (cig pda. idvtwv). 

In Spir gdo1g sometimes means the ‘life form’ of an individual liv- 
ing entity. Cf. 9, 485b2: ai gboeis (and perhaps b8: thy pdow adtiy 
Vorioul thy ypwpEevnv). See also Anim. I 5, 411b23: ’they do not possess 
the instruments necessary for maintenance of their nature’ (6pyava yap 
odk Exovolw Hote calew thy gvov). Jw. 2, 468b5-6; 23, 479a6-7: 
‘by the inferiority of their natural constitution’ (6u& 16 ph ovyKeioBar 
Thy pbdow adtdv ed). 


Objection 2 


1, 481al19: ‘And now if there is a residue of every form of food, by 
what passage is it transported outside? It is not reasonable to assume 
that this takes place via exhalation’ (ei te mepittopa maons Tpogi|s ETI, 
Koia Sianéunetar Toto; KATH LEV YUP THv Exrvotv OdK EVAoYoV). 
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Cf. Resp. 6, 473a6: ‘and after the fire has been fed, exhalation occurs’ 
(tpagévtog bé tod mupdg yiyveo8ar thy Exrvory). 

A soundly Aristotelian argument is put forward here against the 
view that food for the innate pneuma is supplied from the veins. Aris- 
totle always distinguished sharply between the part of the body that 
takes in food (the mouth, the roots) and the part where digested food 
is discharged as a residue. See Resp. 6, 473a12: ‘the consequence is that 
the food is taken in by the same passage as that by which the residue 
is discharged. But we do not see this happen in other cases’ (ovpBaiver 
TE KATA TADTO SExeoO8ar THY TPOYHV KAI TO TEPITTOLA KMLEVaL: TOUTO 
5’ éxi tv GAAwv obxy Op@pev yiwopeEvov). 

Anistotle believes that the food supplied via the mouth and oesophagus 
is ‘concocted’, producing not only ‘food in its last phase’ (blood) but 
also residues (perittémata), such as faeces and urine. However, he also 
calls semen a residue of the process of concoction. For each residue 
he indicates the place where it is stored and discharged. But the theory 
discussed here claims that the innate pneuma results from a higher-level 
process of concoction, a concoction of the blood. Aristotle then raises 
the question, reasonable in his theory, whether there must not be a 
residue of this process of concoction and how it is discharged. Because 
a kind of evaporation of the blood must be involved, he suggests that 
this discharge must take place via the airways. But ‘exhalation’ is not 
an option, because it is the countermovement of inhalation and must 
be seen in connection with inhalation. 

2, 481b30—-31 might briefly give the impression that the rule formu- 
lated here does not hold for plants. Not so, though plants do represent 
a special case of this general rule. Cf. Sens. 5, 445a17: ‘In the first place 
we see that food must be composite (for the beings nourished are not 
simple either; hence residues of the food are formed, either internally, 
or, as in the case of plants, externally...) (np@tov pév yap Op@pev Ott 
THY Tpoghy Sei eivat ovvOethv (kai yap TH TpEQoLEVa OdY UAAG EOTLV, 
SLO KOL NEPLTTOWATA Yiyvetar tis TpONes, 7] Ev AdtOIs 7 Ew, WoneEp 
TOUG PUVTOIG...)). 


1, 481420: ‘by what passage?’ (noia—sc. 086). 


1, 481a21: ‘For it is immediately followed by inhalation’ (avt1AopBaver 
yap ev0vc). 

The same argument, also in a polemical sense, in 2, 481b9: ‘For 
exhalation immediately follows inhalation’ (ev@d¢ y&p pet& thy eionvoiv 


COMMENTARY CHAPTER ONE 67 


1, 481a21—22: ‘So the only possibility left is: through the pores of the 
arena (Aoindv b& StAov Ott 51a TOV tis AptNpias TOpwv). 

The idea is that air which the blood supplies as food and concocts 
for the innate pneuma also produces residues of this concoction, and that 
these cannot be discharged by the same passage via exhalation. The 
alternative is that they are discharged via the pores of the arténa. 

Here we are confronted for the first time with a central problem 
in De spintu. Aristotle always uses the term arténa for the ‘windpipe’ 
through which air is conducted from the mouth to the lungs to cool 
the heart. Cf. H.A. I 12, 492b7 and I 16, 495b16: ‘the arténa takes in 
and lets go only pneuma, but nothing else which is dry or liquid, or else 
it causes problems’ (} pév obv dptnpta...déxetat pvov 16 mvedpo Kai 
dpinow, GAAS 8’ oddév odtE Enpov oO’ dypdv, 7 nOvov napéyer). (In 
addition the windpipe has a function in the process of speech.) Spi 
regularly uses arténia for a vessel which contains breath (and liquid—cf. 
5, 483b22) and which is present throughout the body. W. Jaeger (art. 1913; 
repr. 1960) 89 translates ‘“Luftkanale’. 

R.B. Onians, The Origins of European Thought. About the Body, the Mind, 
the Soul, the World, Time and Fate (Cambridge 1951) 80 proposes the 
explanation: “To the earlier, as to later Greeks it might well seem that 
the arteries, which after death are found empty and dilated, contained 
“breath” and perhaps also that the pores were m0pou, “passages” 
inwards’, referring in n. 4 to Empedocles B 100 and Spix 5, 483b15. 

We will have to assume that the author is representing the view 
of opponents here, as in Resp. 7, 473b1—5. This passage talks about 
Empedocles’ view that some veins (phlebes) contain air as well as blood 
and that they have pores which form a connection with the outer air: ‘he 
says that inhalation and exhalation take place because there are certain 
vessels which contain blood but which are not full of blood, but which 
have openings to the outer air’ (ytyveoBou SE MNOL TH avarvony Kol 
Exnvonv Sud tO oho Elva twas ev aic éveoti Hév aipa, od pévtor 
RAnper eiciv aivatoc, Exovo1 Sé mdpovs eic tov Ew cépa). 

This is also the basic assumption in Plato’s theories of perception 
and respiration, Tim. 67a7—b5; 70c7-8 (criticized in Arist. PA. III 3, 
664b6); 79a5-e10. Cf. the rule formulated in Tim. 78a2 ff.: ‘everything 
that consists of smaller particles is impenetrable to larger particles, but 
that which consists of large particles cannot prevent smaller particles 
from penetrating it. Fire has the smallest particles of all kinds’ (névto 
doa && éAattévwv ovviotatar otéyel Ta peiCw, ta Sé éx perCovov te 
Onikpotepa od Sdvatat, ndp SE TAaVTWV YEV@V GULKPOLEPEGTATOV), 
cited by A. Roselli 75. 


68 DE SPIRITU 


J. Tricot 176 n. 4 rightly points out that the use of the term artéria 
in Spix does not indicate the sharp distinction drawn in modern medi- 
cine between the venous and arterial systems of the blood vessels. ‘This 
distinction is based on the (much later) insight that blood flowing from 
the heart is oxygen-rich and blood flowing to the heart is oxygen-poor, 
In Spir. we are dealing with two independent systems, that of the blood 
vessels and that of the arténai. The fact that nowadays ‘arteries’ also 
has the meaning ‘veins’ and in Anistotle’s ime the meaning ‘windpipe’ 
is an added complication. 


Objection 3 


1, 481a23: ‘But both make for an absurdity, if the innate pneuma is 
assumed to be the purest of all. But if it is thicker, it follows that some 
pores must be larger’ (&ugotépws 8’ Gtonov: et Tobto nmavt@V EoTAL 
caBapatatov. ei 5 naydtepov, Ecovtai tives mOpor weiCovs). 

The sentence seems deficient. A. Roselli 76 follows the suggestion 
of I. Garofalo (1988) to insert <yap Aextotepov> after the first et, and 
translates on p. 133: ‘se il residuo é pit sottile dovra essere pil puro 
di ogni altro pneuma’. 

But the sentence can also be read elliptically as: ‘But in both cases 
this makes for an absurdity. [That is, if the residue is finer, it could be 
discharged by the pores of the artéria, but this is absurd] if that [afore- 
mentioned innate pneuma] is assumed to be purest of all—as was pos- 
tulated in 481a1; but if the residue is thicker, it follows that some pores 
[of the artéria] must be larger’—but in that case the innate pneuma, which 
is finer, passes through them as well! Cf. J. Tricot 176 n. 5. Underlying 
this debate is a fundamental principle which Plato formulated in Tum. 
78a2 and which we already quoted above. Aristotle attributes the same 
principle to Empedocles in Resp. 7, 473b3: ‘but they have passages to 
the outer air which are too small to allow parts of the body to pass 
through, but larger than the particles of air’ xovo1 5& ndpovg eig TOV 
&Ew cepa, Tov pEv ToD GapAtOs Lopiwv EAGTIOUSG, TOV SE TOD AEPOG 
wetCouc) (where W.D. Ross, Anstotle, Parva naturalia, a revised text with 
introd. and comm., Oxford 1955, 315 rightly proposes to read ‘blood 
particles’ (tod atpatocg wopiwv) instead of ‘parts of the body’. 
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Objection 2 (repeated) 


], 481a26: “But if the living creature therefore takes in food and dis- 
charges the residue by the same passages, this is illogical and absurd’ (ei 
§' ipa KATA TOvs AdtOVS AqPdver Kal Exneuer, TODT OdtO TAPGAOYOV 
Kai atonov). Cf. Resp. 6, 473a12 (cited above). 


[The criticism of the rejected vanant of theory B concluded] 


1, 481a27—28: ‘Such are the arguments for the growth and maintenance 
of the innate pneuma on the basis of food’ (h pév obdv &k ths TpOgtic 
avénois Kal Siapovn oxedov tadta). 

The author’s argument is clearly and tightly organized. In 1, 481a6 
he presents two alternative theones and goes on to discuss one of these. 
481a27—28 concludes the first part. Chap. 2 starts by reiterating the 
theme and referring to the second theory. In 2, 482a8 the author states 
the theme once again and then puts forward a number of objections 
which apply equally to one variant of theory B and to theory A, because 
the debate in this passage focuses on all animals which do not possess 
a respiratory system. 2, 482a21 restates the central question. Finally, 2, 
482a26 clearly indicates that the discussion of the central theme has 
now been concluded. (In the same vein 8, 485a22: “Thus far on the 
change of place’ (kai tadta pev mpos thy Kata tOmov GAAaYTV), to 
conclude a section on the locomotive function of (some) bones). 


CHAPTER TWO 


[The theory of Anstogenes’ critically discussed] 


9, 481a28: ‘But the growth and maintenance of the innate pneuma as 
a result of respiration’ (H 8’ &k tfj¢ &vanvoiic). 

5’ provides a clear link with the final sentence of chap. 1, as in the 
transition from chap. 2 to chap. 3. 

We will have to mentally add the words ‘growth and maintenance’ 
(adénoig Kat Siopovn) from 1, 481a27. Theory A referred to in 1, 
481a6, which was also to be investigated, comes up for discussion now. 
This theory therefore sees the increase in the innate pneuma not as result- 
ing from concoction of ordinary food and blood (option B), but regards 
the inhaled air itself as food for the vital heat, after the inhaled air itself 
has been concocted. Like the theory discussed in chapter 1, this theory 
is countered with soundly Anistotelian arguments. 


2, 481a28: ‘as Aristogenes holds—for he believes that breath, too, 1s 
food, because the air is concocted in the <lungs>’ (@onep Aptotoyévnc 
OleTAL (TPOV yup OleTAL KAI TO RvEDUA NETTOMEVOD TOD Gépos Ev TH 
RVEDLOVL...)). 

This person is mentioned only here in the Corpus. A physician called 
Aristogenes is known only as a contemporary of Antigonus Gonatas, 
who was a king of Macedonia from 276 to 239.' If this is the person 
referred to, Aristotle cannot be the author of De spiritu. A. Roselli 76 
notes: ‘la menzione di Aristogene fornisce l’unico elemento esplicito per 
la datazione di Spir.’ 

This is correct, but it would only help us to date De spiritu if we could 
really determine when this Aristogenes lived. There is no compelling 
reason to assume that the Aristogenes mentioned here should be identi- 
fied with the only person with this name of whom we have some knowl- 
edge, even if he was a physician of a certain status. The argument that 
Spir. cannot be by Aristotle because of the reference to Aristogenes is 


' M. Wellmann, ‘Aristogenes’, in P.W—R.E. II 1 (Stuttgart 1895) cols. 932-933 
mentions four other people of the same name. 
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just as strong as the proposition that Aristogenes must have been a con- 
temporary of Aristotle because he is mentioned by Aristotle. 

It is more natural to associate the person of Aristogenes with a figure 
who somehow links up with the theories of Empedocles, Anaximenes, 
Diogenes of Apollonia, Anaxagoras or Plato on the soul and respiration 
which are described by Aristotle and which have a clear affinity with the 
theory criticized here.” 

Resp. 6, 473a3, in a passage which comes directly after a critique of 
Plato’s Timaeus, rejects a position very close to that of ‘Aristogenes’: ‘But 
nor should we assume that respiration exists for the sake of nutrition, 
in the sense that the inner fire is fed by breath and that someone who 
breathes provides fuel for this fire and exhalation takes place after the 
fire has received its food’ (AAAG pny od8é tpogiic ye yapiv dnOANnRtéOV 
yiveoOa thy &varvory, d> Tpepouevon tH vEbLATL TOD EVTOG NPOC, 
Kai dvanveovtog pév donep éxi ndp dneKxKaDLA vropaArAecBat, 
Tpagéevtos SE Tod nupdc yiveoBor thy éxnvory). J. Tricot 148 n. 5 associ- 
ated this passage with pupils of Plato. A. Roselli 77-78 wrongly disputes 
the connection between this text and Spir. by remarking that Resp. 6 is 
concerned with the vital heat which ‘is fed’. In the view of ‘Aristogenes’, 
the pneuma (breath) is the vehicle of vital heat. 

Precisely in Parva naturalia we often find Aristotle casually mentioning 
matters in one place and elaborating on them in a later context. It is 
therefore worth considering that Aptotoyévng may be a playful, literary 
allusion to 6 Apiotwvog,’ and that Aristotle is referring to Plato, the son 
of Anston. Another argument supporting this view is that Aristotle effort- 
lessly switches to a plural ‘they say’ (481b14; b18, where he refers to 
the opinion of Aristogenes in 481a29—31 with the words: ‘they say’; 5, 
483a27), and also in 2, 482a23 and 6, 484a32 forcefully formulates his 
own view in the words ‘but we say’. 

Cf. also the surprising remark in Sens. 5, 445a16: ‘But what some 
Pythagoreans say is unreasonable. For they say that some animals are 
nourished by odours’ (6 é Aéyovsi tweg tov MvOayopetwv, obk gotwv 
edAoyov: tpépecOat yap gacw éi0. CHa tac OoLATS). In his commen- 


* Cf. Metaph. A 3, 984a5 (Anaximenes and Diogenes of Apollonia); Anim. I 2, 405a21 
(Diogenes); Resp. 1, 470b6; b10 (Diogenes); 2, 470b30 (Anaxagoras and Diogenes); 3, 
471b15 (Diogenes). 

* We can compare the sobriquet ‘Kadmogenes’ for Heracles in Sophocles, Trachiniae 


116 and ‘Dareiogenes’ for Xerxes in Aeschylus, Persae 6 and 146. See also Introduction, 
n. 54, 
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tary W.D. Ross (1955) says nothing about the possible identity of these 
Pythagoreans. 


9, 481a29: ‘for he believes that breath, too, is food’ (tpophy yap otetar 
Kai TO TVEDL). 

Cf. Pl. Tim. 78e4: ‘this activity [of respiration] was assigned to our 
body in order that it could nounsh itself and live by means of moisten- 
ing and cooling’ (HuOv t@ Gapati yéyovev GpSoLEv@ Kari Gvonyvyopéva 
tpegeo8ar Kai Civ). 

So this theory gives a broader interpretation to the word ‘food’ than 
most people (and Anstotle himself) commonly do. In 1, 481a8—10, if our 
interpretation of these lines is correct, Aristotle already created latitude 
for an interpretation of the inhaled air as ‘food’. It is also a substance 
(s6ma), and bodies are nourished by nutritive substances. 

A. Roselli 77 therefore believes that this theory of Aristogenes does 
not take respiration to serve the purpose of refrigeration. But this is not 
stated anywhere and seems at odds with 3, 482a31 ff. 

For Aristotle the view of ‘Aristogenes’ is also implausible because 
Aristotle holds that food must be ‘composite’: Sens. 5, 445a18: ‘food 
must be composite (since the creatures nourished by it are not simple 
either)’ (thy tpognv Sei civar ovvOethy (Kal yap Te TpEopEva OdY OTAG 
EOTLV...)). 


2, 481a29: ‘because the air in the <lungs> is concocted’ (mettopévov 
TOD MEPS EV TH NVEDLOVI). 

This is at odds with Aristotle’s views. He holds that the (only) pro- 
cess of concoction takes place in the stomach and then in the heart (as 
regards blood). No concoction takes place in the lungs, but the air 
which is drawn to there serves to cool the heart, which is adjacent to 
the lungs. 

The Greek mss. read avebdyatt here, but it would be strange for 
pneuma to be concocted in pneuma and the Latin translation by Furlanus 
seems to have rendered ‘lungs’ (nvebyovt). The confusion here is wholly 
understandable on account of todto which follows in 481a30 and must 
certainly refer to pneuma. The reading nvebdpovi seems to be supported 
by 2, 481b17—19: ‘Moreover, respiration extends as far as the lungs, as 
they themselves say, but the innate pneuma is present throughout the liv- 
ing creature’ (E11 8’ H wév avarnvon pLéxp1 TOD NvEdpOVvo., HonEp A€yovo1 
abtot, 10 5& nvedua 51’ GAov 1d GdugvTOV). This passage seems a 
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repetition in different words of 2, 481a29—30. Cf. also 3, 482a33-34, 
P. Gohlke 159 nevertheless has: ‘in der Lebensluft’. 


2, 481430: ‘and this [breath] is distributed to the vessels’ (tobt0 8’ Eig te 
ayyeia 610515000a1). 

In this view, the air concocted in the lungs is then distributed to the 
‘vessels’. This terms usually denotes blood vessels (thus perhaps in 1, 
481a12). W.S. Hett 489 talks about ‘several receptacles’, J. Tricot 177 
about ‘les vaisseaux sanguins’. But because this passage deals with ‘con- 
cocted air’ which is distributed, the ‘vessels’ are probably the arténai, 
‘air ducts’. Cf. 5, 483b12 and b18, where only arténai are said to receive 
pneuma. In the views of Empedocles, Plato and ‘Anstogenes’ rejected by 
Anstotle, it is impossible to draw a sharp distinction between blood ves- 
sels and air ducts. 

For ‘to distribute’ (61adt8en1), cf. Pl. Tim. 45b1; 49c6; 64b4; 1; €5; 
and 67b3. Outside of the Zim. the verb is found only three times in 
Plato. 


2, 481b1: ‘causes more problems’ (nAetovug Exe Tas &noptac). 

Three objections were made to the rejected variant of theory B. 
Partly the same objections, but also a series of others, are raised against 
theory A. These objections relate to the successive elements in the brief 
summary of Aristogenes’ theory: (a) concoction (the efficient cause; the 
speed and place of concoction); (b) the distribution of pneuma to the ves- 
sels, and (c) the residue problem. 


[I. Objections to theory A as regards lwing creatures with respiration] 


Objection I 


2, 481b2: ‘For the concoction of the inhaled air, by what is this caused?’ 
(| TE Yap TEYIC DNO Tivos;) 

If inhaled outer air becomes food for the innate pneuma as a result 
of concoction (a29), it makes sense to ask what is responsible for the 
concoction. If it is the innate pneuma itself, where does this very first 


pneuma come from? 


481b2: ‘Most probably by itself [breath], like the concoction of the 
other nutritive substances’ (eikdg pév yap bx’ adtOd, KaBdrEp Kai TV 


GAAwv). 
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The concoction of the inhaled air, like the concoction of the other 
nutritive substances, is probably caused by itself, that is, respiratory 
breath. 


9, 481b3: ‘But this in turn is strange, if it does not differ from the outer 
air’ (adtO S€ Todt’ Gtonov, ei uh Sraeper tod EGw cepdc). 

The subject of d:apépet in b4 must be identical with adtdg in b2. Cf. 
5, 483b2-6. According to Aristotle, concoction is a matter of the innate 

neuma and its vital heat. But he rejects concoction of the inhaled air. On 
the other hand ‘Aristogenes’ holds that inhaled air becomes pneuma as a 
result of concoction. But in that case the inhaled air, before it has been 
concocted, must differ from the vital pneuma. For in a homogeneous 
mass there cannot be anything that undergoes or causes an effect. 

Cf. Pl. Jim. 57a3—5: ‘For any kind that is similar and identical to itself 
cannot possibly bring about any change...nor undergo any change’ 
(tO yap SpoLov Kai tadtOV ADTH YEvoc ExaoToV ovdtE Tiva LETABOATV 
gunoijoat Svuvatov odte 11 taOeiv ...) 


2, 481b4: ‘If this is the case, however, the vital heat is probably the cause 
of concoction’ (ot 8’ 7 Geppdtys &v néttO1). 

ovtw here means: ‘But if (the vital breath differs from the outer 
air, because it possesses vital heat as a specific property), in that case...” 
Cf. 5, 484a6-7. But this implies a vital heat which is more original than 
the breath of respiration. This is the constant direction of Aristotle’s 
argument. 


Objection 2 


2, 481b4: ‘And certainly it is also logical that it is thicker’ (kai phy Kat 
naxotepov avbtov edAoyov eivat). 

avtOv cannot refer back to the innate heat (@eppotng¢) and must relate 
to the air. The proposition here is that the inhaled air is made thicker 
by the process of concoction, because it comes into contact with mois- 
ture from the blood (vessels) and air (ducts) and the mass of the body 
as a whole. This seems to formulate an objection, since the author has 
posited as his own position in 481a17: ‘that which is connected with the 
soul is purer’. Cf. also 1, 481a22-25. 

We would actually expect ato as a reference to pneuma. bv in 481b6, 
which has been passed down as a variant of 6vta, would go well with 
this. 
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2, 481b5: ‘mixed as it is with the moisture from the vessels’ (yeQ’ 
DYPOTHTOS THs an TMV KyyEtwv). 

Cf. 5, 483b22: ‘the arténa has moisture in itself and in the coverings 
which enclose the cavity’ (thy aptnpiav Kai Exe VypoTHta Kai ev adtyh 
KGL EV TOIG YLTHOL TOIG MEPLEXYOVOL TO KOLAWL). 


2, 481b6: ‘and of the entire mass of the body’ (kai tov OA@V OyKov). 
J.F. Dobson translates: ‘and from the solid parts’; W.S. Hett 489: 
‘and from the solid parts in general’; A. Roselli 134: ‘da tutto il corpo’. 
The meaning does in fact seem to be: ‘the entire mass of the visible 
body’. Cf. 5, 483b8: ‘because it circulates in a moist and coarse-material 
environment’ (€v DypOTHTl TE KAI GOLATIKOIG OYKOIG GVAOTPEDOLEVOV). 


Objection 3 


2, 481b7: ‘But if the residue becomes thinner, this is implausible’ (to 
dé nepittmua, eizep yivetar Aentétepov, od mBaviv). 

Cf. Objection 3 to theory B in 1, 481a22. ‘Aristogenes’ seems to as- 
sume that exhalation takes place via the pores in the veins/air ducts and 
throughout the body. This obviously presupposes that the concocted 
air remains inside, whereas the residues are discharged. But in a system 
of pores this is only possible if the matter remaining inside cannot pass 
through the pores, and the matter that is discharged can. But a residue 
is usually thicker than what it is formed from. Cf. 1, 481a22. 


Objection 4 


2, 481b8: ‘And the rapidity of the concoction is illogical too. For exha- 
lation immediately follows inhalation’ (&Aoyog Sé Kai H tTaxvTNS THS 
mewens: ev8vc yap Weta THY EionvoTy 1) EKVON). 

Cf. Objection 2 raised against the rejected variant of theory B in 1, 
481a19-21. Objection 4 clearly implies that ‘Aristogenes’ must have 
presented exhalation as the discharge of residues. But we should con- 
sider that the concept of residues is an Aristotelian concept. It is natu- 
ral to assume that Aristotle here presents the exhalation to which his 
opponents refer as the discharge of a residue. 


2, 481b12-15: cf. 5, 484a5-7! 


2, 481b12: ‘For the exhaled air is hot’ (6 yap Exnvedpevos Bepydc). 
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Cf. Resp. 5, 472b33 (in the critical discussion of Pl. Tzm.): ‘It is strange, 
too, that inhalation stands for the entrance of (vital) heat. For the op- 
posite is found to be the case. For the exhaled air is hot’ (&tonov 6€ Kai 
Too GeppLod tiv &varvony eicodov eivat. gaivetar yap TODVaVTIOV-: TO 
pév Yap EKNVEOHEVOV eiva Beppdv). 


Objection 5. 


9, 481b14: “But they deny this’ (onep ot gaow). 

J.F. Dobson creates confusion with his translation: ‘but the common 
view is that it is not’; likewise J. Tricot 177. W.S. Hett 491 rightly: ‘this 
they deny’. For ‘Aristogenes’, apparently, the heat which concocts the 
inhaled air results from movement, and is not the work of a vital source 
of heat, which is Aristotle’s view. J. Tricot 178 n. 1 remarks that this 
seems at odds with 2, 481b2. A. Roselli 80 comments here: ‘sembra 
che Spir. si riferisca alla dottrina di Erasistrato’, which we believe to be 
incorrect. 

The author shifts his target here from the individual “Aristogenes’ to 
various supporters of the theory under discussion. ‘Aristogenes’ there- 
fore does not stand for an individual thinker, but is the representative 
and leader of a group or school. Cf. also 481b18: ‘as they themselves 
say’ (WomEp A€yovow adtoi), which can be regarded as a direct refer- 
ence to the position of Anstogenes formulated in 2, 481a29-31 and 3, 
482b8. 


2, 481b14: ‘but [they say] that the food is heated by the movement 
of the air’ (GAA’ év tH Kivjoet tH tod mvebuatosc exBeppatvecBar tiv 
TPOONV). 

There is one manuscript D! that reads tod nvebdpovog (‘the lungs’), 
a reading adopted by A. Roselli 80. But this is not absolutely neces- 
sary. In the description of Pl. Tim. 77c6-79a5 the inhaled air is heated 
while the process of inhalation and exhalation goes on continuously. Cf. 
79e2: ‘The <air> driven round which falls into the fire is heated’ (16 8& 
TEpLMOVEV Eic TO NDP Eunintov Beppaivetar). 


Objection 6 


2, 481b15: ‘But if it [the innate pnewna] draws, as it were, food from 
something else or receives it from something else that causes movement’ 
(et 6° €& Etépov tivdc otov ExtonGtar TH Kal KivobvtOG SéyeTAXL1). 
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Aristotle draws consequences from propositions of his opponents 
which they themselves may not have drawn. But if the vital breath js 
fed by inhaled air which is concocted in the lungs and the air duct by 
the movement of this air (or the lungs), this process seems to take place 
independently of the vital breath itself. This raises the question: what is 
actually the vital principle and for what is it reponsible, in the view of 
‘Aristogenes’ and his supporters? Aristotle is firmly convinced that the 
soul with its innate pneuma is the first principle of movement (16 xp@tov 
kwovv—b17) and that the soul is the ‘unmoved’ principle and pneuma 
‘the moved mover’. Cf. MZA. 10. 


2, 481b18: ‘as they themselves say’ (Wonep A€yovow avdtot). 

This statement in b17—19 floats in the air, unless we take it as a ref- 
erence to 2, 481a29-30. If this is right, Aristotle switches smoothly 
from the opinion of Anstogenes to the view of his school. Cf. also 3, 
482a33-34. 


2, 481b19: ‘And if it is also distributed from there {i.e. from the lungs] 
both to the lower parts and the others, how can the concoction take 
place so rapidly?’ (ei 8’ dno todtov diadidota1 Kai mpoc Ta KTH Kal 
MP0s TH KAA, NHS 1 REyis OTH taxETa:). 

Cf. 3, 482a34-36; 482b2—-5; 5,483a1 8-22: 483b24-26. This is a cor- 
rect description of the theory set out in Pl. Tim. 77c—80d. Cf. 78c4: ‘The 
funnel being twofold, he let down one of the two through the windpipe 
into the lungs, the other past the windpipe into the abdomen’ (81nA00 5& 
OVTOS AVTOD KATH HEV Tas &ptTNpias eic TOV mAEbLOVE KaOAKEV OctEpov, 
ta 8’ eic thy KolAiav nape tH &ptNptac). 78e5: ‘Indeed, when the res- 
piration goes in or out, it is followed by the internal fire connected with 
it. The fire floating up and down penetrates the abdomen and takes in 
food and drink there. It dissolves these...’ (ondtav yap eiow Kai go 
Tig Gvanvoric iovons 16 ndp évtd¢ GvvnLpEVoV ExNTAL, SarwpobdpEVvov 
dé Gei dia Tig KoIiag eiceABOv ta otia Kai ta Rote AGBN, THKEL 


dn, etc.). 


Objection 7 


2, 481b21: ‘For they [the lungs] do not <immediately> pass on the 
air, which is not concocted immediately, to the lower parts’ (od yap 
dianéuner ttodt6 y’t evOdc nettdpevov tov Gépa tois Kdtw). 

Thus A. Roselli 82. The transmitted Greek text clearly raises prob- 
lems. Objection 7 seems to accentuate Objection 4. The concoction of 
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the inhaled air cannot reasonably take place in the brief time between 
inhalation and exhalation. Even more unlikely is the idea that this air is 
distributed in no time throughout the entire body. Perhaps we should 
read: od yop Sianéuner <ev8dc¢> odte y’ evOdc nettoOpevov tov cepa 
OIG KATO. 

J.H. Dobson translates: ‘For the lungs cannot distribute the air to the 
jower parts during the actual process of its digestion.’ This translation 
connects the neuter todto with ‘the lungs’. It would be better to read 
qootov y’ and connect it with the air. 


2, 481b23: ‘And yet this would seem necessary if the concoction takes 
place in the lungs’ (kaitoi tO pév SdEe1ev <dv> dvayKaiov eivar todto 
tic MEWEWS YIVOLEVTG Ev TH TvEdLOVI). 

By letter of August 9, 2005 D. Holwerda has proposed to reconstruct 
this sentence by reading Kaito. <tod>to and deleting the todto that 
comes after eivo1 as a reader’s conjecture which has ended up in the 
wrong place in the text. 


2, 481b26: ‘as it were casually and by contact only’ (oiov yap 6168 Kai 
OiEer yiveto pdvov). 

So Aristotle considers it impossible that the process of concoction 
should take place so ‘casually’. But he does believe that the vital heat 
is cooled by means of a casual ‘contact’. Cf. Resp. 21, 480b3: ‘while the 
air is cold when it is inhaled, but warm when it is exhaled, owing to 
its contact with the heat present in this part of the body’ (eiotdvta pev 
woxpov e€iovta dé Geppov Si thv aor tod Beppod tod evdvtos ev TO 
Hopi@ todtw). 


Objection 8 


2, 481b27: ‘And this, too, is illogical and even less tenable’ (&Aoyov 5é 
Kai tovti Kai tAoyodectepovt). 

This is the Z reading. The other manuscripts read: GAoywSéotepov. 
W. Jaeger already commented that a comparative is unacceptable after 
an ordinary positive. J.F. Dobson reads: Aoyodeéotepov and translates: 
‘still more untenable’. He is followed by W.S. Hett 491; P. Gohlke 161: 
‘Das ware unverstandlich, und noch unverstandlicher, wenn fur...’ 
J. Tricot 178: ‘Voici encore une conséquence plus irrationnelle et plus 
insoutenable encore, puisque...’ A. Roselli proposes to read Adyou 
evdeéotepov or katadegotepov, because no word Aoyodens is attested. 
For a suggestion by D. Holwerda, see the note to the translation. 
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The closest extant text is Pl. Tim. 62a6, where Plato expresses a wish 
that the effect of fire and its opposite may ‘not lack an explanation’: 
undev enrdees Eotw Ado. 


2, 481b27: ‘the same passage’ (6 adt0g ndp0c). 

The Greek text has Adyoc, which is retained by J.F. Dobson: ‘the 
same account’. Likewise W.S. Hett 491 and J. Tricot 178. W. Jaeger 
proposed to read nopog; cf. 1, 481a25 and 2, 481b28. His proposal is 
accepted by A. Roselli 82. 


2, 481b29: ‘the same arguments would hold as above’ (ot avdtoi Adyou 
Ol Kai MPOTEPOV). 

Again we find that the author has a clear picture in his mind of 
the theories of his opponents and their weak points. He refers here to 
Objections 2 and 3 to theory B, discussed in 1, 481a22-27. Cf. Resp. 6, 
473a6-8. 


2, 481b29: ‘Unless someone were to say that a residue is not formed 
from all food and not for all living creatures’ (ei py todto A€you Tc, Ws 
OD NANG Tis THOGT|c OSE NHOL YiveTal TEPITTMLG). 

The theory that a residue is formed from all food, which was put 
forward in 1, 48la19 and seemed a sound argument, is criticized here. 
This allows Aristotle’s opponents to argue that no residue is formed as a 
result of concoction of the inhaled air. 


2, 482a1: ‘anymore than it is in plants’ (xaBdnep odbé totcg Putotc). 

Aristotle himself believes that plants draw food from the earth which 
the earth has already processed into directly absorbable food for all veg- 
etative forms of life. Cf. P.A. II 3, 650a20: ‘For plants take the ready- 
to-eat food from the earth with their roots: hence they do not secrete 
residues, for they use the earth and the heat in it as a stomach’ (t& eV 
yap Puta AapBaver thy tpogny Kateipyacpevny &K TAS Ys TAIc PiCais 
(610 Kal nepittmpa od yivetar tois @uTois: TH YaP yf Kal TH ev AUTH 
Beppotntt xpitai Wonep Koirig). 

Cf. also Sens. 5, 445a18. So in a certain sense there is a residue 
of plants, but it is stored in the earth, which serves as a nutrient 
medium. 


2, 482a2: ‘unless in the sense that if forms part of the body as a whole’ 
(et SE WN OTL YE TAVTOS). 
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W. Jaeger reads: 011 ye TAVIS. 

J.F. Dobson translates: ‘at least not in all animals’. Likewise J. ‘Tricot 
178. Perhaps we should prefer: ‘And if this is not the case, no [residue 
need be formed] from every kind [of concocted food] either’. 


9, 482a3-7: ‘But the growth of the vessels is just like that of the other 
parts, and because these [vessels] become broader and distended, the 
air which flows in and out increases. But whether something must be 
present in them, that is what we are trying to find out. And what this 
natural air is, and how it increases in a healthy way, that will be obvi- 
ous on the basis of this’ (GAA’ &pa ye N Wev ayyelov adENoIs h adth Kai 
TOV GAAMV LOptwv, edpvvoLevav 5é Kai Suctapévov TovTMV TAEIwV O 
dnp O ciopéwv Kal ExpEwv. ei OE TL AvAYKaTOV EvvTapyEL, TODTO adtO 
Cnteitar tic 6 PLOLKOS. Kai NHS ODTOS TAEiwv Dy1Hc, Ex TOUTOD PAVEPdV 
av ein). 

Cf. Anim. I 9, 422a3: ‘because the veins and the passages become 
broader’ (S:evpvvopevov tov OAEBOv Kal TOV TOpev). AUOTALEVOV can 
also refer to the distension of bones and the like, #.A. III 11, 518b9; G.A. 
II 6, 742a9. This passage should be seen in connection with 3, 482b10, 
which emphatically denies that the supply of food for the ‘vessels’ (1.e. 
ariénat) is the same as for other parts, since pneuma and food can only be 
supplied through the artériai when the arténai have developed. But this 
process does not involve respiration. Cf. 4, 483a12-15. 

J.-F. Dobson translates this passage as follows: ‘But according to 
this view the vessels grow just like the other parts, and as they become 
broadened and distended, the volume of air which flows in and out is 
increased: and if there must inevitably be some air contained in them, 
the actual question which we are now asking, “What is the air which 
naturally exists in them and how does this increase under healthy condi- 
tions?” will be obvious from the preceding statement.’ He adds a note: 
‘Reading todto adtd <d> Cnytettar tig 6 @voIKds Kai...(W.D.R.).’ 
W.S. Hett 491-493 broadly follows Dobson. Other translators do not 
offer clear improvements. 

The author first says that the inhaled air increases because the vessels 
increase in circumference (and the inhaled air can therefore increase in 
volume). He immediately goes on to talk about living creatures which 
lack a respiratory function (and whose vessels therefore cannot contain 
air from respiration). 

The question raised here may therefore be whether in fact the vessels 
of the body always necessarily contain inhaled air. 
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We might therefore consider making a small correction to the Greek: 
TOOTO AVTO Cytel <K>al ti[¢] 6 PUOLKOS. KAI MMs... Now 0 MvOIKGc js 
not an adjective connected with ‘the air’, but denotes ‘the man of sci- 
ence’, ‘the natural scientist’. The construction is comparable with 9, 
485b21—23: ‘If the components are different, what are the differences 
of each of the simple bodies in itself and what <is their capacity>? For 
it is these differences which we are seeking’ (ei pev odv Etepa, tives ai 
SLAHOPAL EKAOTOD TOV ANAGV Kal Tic <...> TAadTAs yap CntodpEV). See 
also 9, 485a33: Cntotvta. Read in this way, the passage becomes more 
relevant precisely in the transition to the discussion of non-breathing 
animals. Moreover, it suggests that Anstotle here is touching on the 
question whether the development of the ‘vessels’ both in the embry- 
onic phase (when there is no respiration yet) and in living creatures 
without respiration is not necessarily the product of something other 
than inhaled air. In chap. 9 he will then explain at length ‘what this is’. 


[II. Objections to theory A and theory B with regard to insects 
(which do not have respiration)] 


It seems to make sense to see the previous eight Objections as specifi- 
cally targeted at ‘Aristogenes’. The arguments adduced from 482a7 
onwards are aimed against theory A and theory B together. 


2, 482a7: ‘And how... for living creatures without respiration’ (totg 5& 
ot WN avanvevottiKotc). 

See also 5, 483b1] and in 8, 485al1 and a21 ‘octopuses’ and ‘multi- 
pedes’ and shellfish and crustaceans. Aristotle is chiefly thinking of in- 
sects when he talks about non-respiring creatures. Cf. Resp. 2, 471al9 
and 9, 474b3 1—475a20; a29: ‘insects are creatures which do not breathe’ 
(obK &vanvei ta Evtopa tov Cowv). Among insects the specimens which 
are longer-lived do have a cooling system, but not via the lungs. Insects 
are divided into two, as it were, and in the middle have a membrane 
which is set in motion by their innate pneuma and makes a buzzing noise. 
The movement of the membrane cools the insects; cf. 474b31: “The 
insects which are longer-lived...are split behind their middle part, so 
that they can be cooled by the membrane, which is very thin’ (60a 5é 
HaKpoBidtepa TOV EvtO"wV...TODTOIG DAO TO SiaCwnA Siécx10TAL, 
Snac bua Aextotépov Svtoc TOD DUEVOS WOXNTAL). 
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On the basis of G.A. II 4-6 W. Jaeger (art. 1913; repr. 1960) 73 con- 
cluded: ‘Aristoteles schliesst auf das angeborene Pneuma der hoheren 
Tiergattungen aus der Notwendigkeit, es fur die niedrigeren, zumal die 
Nichtatmer, zu statuieren.’ Exactly the same train of thought is followed 
in Spi. 

d&varvevotika—in the Aristotelian Corpus, besides here and in 4, 
483al 2, only in Sens. 5, 445a27: ‘to the place of respiration’ (gic tov 
CVANVEVOTLKOV ... TOMOV) (in a passage disputing a theory of the Pythag- 
oreans, who held that some living creatures could be nourished by 
odours). 


Objection I 


2, 482a9: ‘But if they receive their food for that from what is inside and 
from ordinary food, it is reasonable to assume that this also applies to 
living creatures with respiration’ (ei 8’ &xO0 TOV EvtOG Kal Tc KOITIC 
TPOYTIC, EVACYOV KAKEIVOIC). 

J.F. Dobson turns matters upside down in his translation: ‘If in the 
former case it was from forces within, and from the common nutri- 
ment of the body, it is reasonable to say that the same is true in their 
case also.’ Likewise the Revised Oxford Translation (1984) I 766 and 
J. Tricot 179. But x&Ketvoig must refer to what is further away in the 
text, 1.e. ‘living creatures with respiration’, which is the subject from the 
beginning of chap. 2. So the idea is that if insects do not receive their 
food for the innate pneuma through respiration, this argues for the case 
that respiring land animals do not receive it in this way either. 

In 2, 482a16 kdKetvev also refers to ‘the aforementioned’ [living 
creatures with respiration]. But again the sentence should be under- 
stood elliptically: ‘and moreover by objecting with regard to refrigera- 
tion that they [insects] need it just as much’, like living creatures with 
respiration, and therefore need respiration just as much. 


2, 482a10: ‘ordinary food’ (tig Kotviic Tpogiic). 

Not inhaled air but ordinary food, common to all living creatures, 
which is taken in via the mouth (or a plant’s roots) and is concocted into 
blood in the stomach. It should therefore be distinguished here from 
what is meant in 1, 481al11: ‘For blood is food in its last phase, which 
is the same for all living creatures’ (t6 yap aipa h eoxaty tpg Kai h 
QUTN TAL). 
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2, 482a10-11: ‘For similar matters come from the same causes and in 
the same way’ (G10 YAP TOV AVTOV TH COLO KL WOMVTAS). 

This principle of universality is found repeatedly in Spir.; cf. 2, 
482a24-26; 6, 484b7-8; 8, 485al 1-12. 


Objection 2 


2, 482a11: ‘Unless of course it also comes from outside for living crea- 
tures without respiration’ (ei un Apa Kai TOVTOLG &O TOD EKTOS). 

481a9 established that insects do not have a respiratory system like 
dogs and human beings. It seems natural to conclude that the mainte- 
nance of their innate pneuma must be due to food. But the author here 
considers whether there may be another possibility. 


2, 482a12: ‘just as they perceive smells’ (®onep Kai TOV dona 
aic@dvovtat). 

Cf. Amm. II 7, 419a35: ‘Animals that live in water also seem to 
perceive smells. But human beings and animals that breathe cannot 
smell without breathing. The reason for this will be discussed later’ 
(patvetar yap Kai ta Evvdpa tov Coov Exew aicOnow doutic. AAV 
0 péev &vOpanos Kai Tov neCOv boa avanvel, &dvvatel donao8a1 UN 
avanvéovta. 1 8 aitia Kai mepi todtov Votepov AeyOnoeta) (viz. in 
9, 421b13-422a6); Anim. II 9, 421b25: ‘Bloodless animals must pos- 
sess smell, but without breathing’ (Oogpaivecdar pév obv dvayKaitov, 
GAN’ ovk &varveovta (sc. Ta G&voupa)); b32: ‘Similarly in certain spe- 
cies of animals the organ of smell is like the eye (of hard-eyed animals), 
uncurtained, while in others which take in air it has a curtain over it, 
which is drawn back in inhalation, owing to the dilating of the veins or 
pores’ (transl. J.A. Smith) ( (dts ODV KGL TO OOMPOVTLKOV aioBnthpiov 
Toig nev &xcAvgec eivat, gonep TO Supa, toic 5& tov cepa Sexouevots 
Evel enikcAvua, O dvarvedvtwv a&noKadbdntecBa1, Sievpyvopéevov 
TOV PAEBOV Kal tv nOpwv.) See also Sens. 5, 443a3-6: “This is clear 
in the case of fishes and shellfish. For these possess the faculty of smell 
although there is no air in water (for air rises when it enters water) and 
they do not breathe’ (SfAov 8’ éxi tav iyBbov Kal tov dotpaKOdEpLOv: 
Paivovtal yap doppatvopeva odte KEpOs OvtoG Ev TH VSat1 (EnrTOAGCEL 
yap 0 np, Stav éyyévntat) odt’ abt& dvanvéovta). W.D. Ross (1955) 
213 notes: ‘It was not until the time of Boyle (1670) that it was known 
that water contains air, and not until the time of Bernouilli (1690) that 
it was known that fish cannot live in water from which the air has been 
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expelled by boiling.’ See also Sens. 5, 444b7—20 and P.A. II 16, 659b15: 
‘Some perceive odours with their gills, others through their blow-hole, 
and insects via their waist. ‘They are all, so to speak, moved by the in- 
nate pneuma in their body: they all possess this pneuma by nature; it has 
not been introduced from outside’ (t& pév d10 tOv Bpayxiov, Ta dé die 
100 adAOD, Ta 5’ Evtoua S1& tod droCapatos aicAdvovtai tHv doL@v, 
KOL KAVTO TO SVLOVTO TVEVUATL TOD GOLATOG WONEP KLVEITAL: TODTO 8’ 
ondpxet MDoEL NOL Kal ob Bdpabev Exetoaktov Eotw). 

Aristotle is convinced that insects and fishes perceive odours, but do 
not possess respiration. Cf. 2, 482a23. 


9, 482a13: ‘but then it is something like respiration after all’ (AX obtw¢ 
y’ olov &vanvon yiveta). 

Ms. Z and A. Roselli 82 read ovtws y’ here. W. Jaeger opted for 
ovtoy’. Another variant is ott ye. J.F. Dobson opts for the Z reading: 
‘but then they must have some process similar to respiration.’ Likewise 
W.S. Hett 493; J. Tricot 179; A. Roselli 135. P. Gohlke: ‘ohne dass 
geradezu ein Einatmen zu beobachten ware’ (?). D. Holwerda (October 
3, 2005) proposes to accept Jaeger’s reading. 

Naturally we must take al8 into account here: ‘so that it is roughly 
the same as respiration’ (@o8’ opovdv 11 tH d&vanvof). It seems as if 
482a11-19 is a discussion by the author against his own firm opinion, 
expressed in a9, that insects do not have respiration. His opponents 
could say: insects need to be cooled; this must be effected by the inhaled 
air. Aristotle does not give his answer here, but we know from Resp. that 
he concedes that some insects have refrigeration, but not a process of 
respiration. 


2, 482a13: ‘The correctness of this could be disputed’ (mepi od Kdv 

ANOPOELE TIC). 

It seems as if Aristotle lists arguments here which his opponents could 
marshal against him: 

a) insects take in food and take in air at the same time; 

b) insects also require refrigeration (a proposition which Aristotle en- 
dorses); therefore they also need a system of respiration, like land 
animals (which Anistotle denies); 

c) if refrigeration of insects takes place via their waist—bdndCopo— 


(as Aristotle believes), air can also be supplied via the waist (which 
Aristotle denies). 
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2, 482a15: ‘the matter of food intake (for the drawing in of pneuma takes 
place at the same time)’ (thv éxtonacw tig Tpogtg¢—oAKh yap eyo 
TMVEDUATOG—). 

J.F. Dobson: ‘the way in which they draw nutriment; for we should 
say that they must draw in some breath at the same time.’ Likewise 
W.S. Hett 493; J. Tricot 179; P. Gohlke 161-162. 

For ‘to draw (in) (éntonaow), see 481b15: ‘draws’ (émionGtar). Aris- 
totle’s opponents can also argue: insects take in food; with the food they 
take in air. OAKn here is the drawing in of air (see a18). 1, 481al1 talked 
about the ‘drawing’ of blood from the veins, 6, 484a28 talks about the 
‘drawing’ of food from the abdomen. According to Aristotle’s oppo- 
nents, however, this is always a consequence of the respiratory process. 
When Anstotle remarks in a19 that his opponents do not specifiy this 
‘drawing in’, he seems to mean: the ‘drawing in’ of air is clear for crea- 
tures with lungs; for creatures without lungs it is impossible to be clear 
how this ‘drawing in’ takes place. 


2, 482a17: ‘And if this takes place for them via their waist’ (ei d€ 51a tod 
DNOCMPATOS AdTOIs yivetat). 

J.F. Dobson: ‘But if in their case the refrigeration takes place through 
their diaphragm.’ Likewise W.S. Hett 493; P. Gohlke 162: ‘Erfolgt diese 
aber durch die Kerbstelle hindurch...’; J. Tricot 179: ‘Mais si, chez eux, 
le refroidissement s’opére par la région du corps située sous le corselet’, 
with a reference to Resp. 9, 475a3. 

But the word used there is t0 d1a.G@pe (475a2). In P.A. II 16, 659b16 
we find the word bxoCwua in the statement that ‘insects perceive odours 
via their middle part’ (ta & évtoua d1& tod droCM@patocs aicBdvovtat 
T@V Oou@v) and H. Bonitz, Index 796a59 notes that bxdCwpa and 
d1aC@po. alternate in Aristotle. Thus e.g. in HA. If 1, 509b17 and 25. 
But A. Preus’ has cast doubt on the passage in P.A. II 16, partly on 
account of the use of the term bxoCmpa. Cf. A. Roselli 84. This doubt 
has no firm foundation. Preus is familiar with the passage in Spir. 2 
(p. 272), but regards it as inauthentic and at odds with (other) state- 
ments by Aristotle. He disregards the fact that the passage in Spir. fol- 
lows from a consideration of the opponents’ position. Both passages 
show that Aristotle denies respiration to insects but attributes smell to 


* A. Preus, ‘Aristotle’s Parts of animals I 16, 659b13-19: is it authentic?’, Classical 
Quarterly 18 (1968) 270-278. 
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them, even though he does not know how this takes place. Cf. Sens. 
5, 444b7—-28 with 444b13: ‘many other similar animals have an acute 
perception of their food by its odour. It is not equally certain what the 
organ is whereby they so perceive’ (transl. J.1. Beare) (kai moAAG tov 
‘Aw TOV TOLODtOV Cowv dEEus aicBdvetat tis TpOOTs 51G THY doLTV. 
dro 58 aicbdveta, ody Opoiws Pavepov). 


Objection 3 


2, 482a19: ‘But it is not determined how and by what cause this drawing 
in takes place’ (nAnVv ody &gopiCetar tig OAK Kai DMO TIVO). 

J.F. Dobson translates: “But it cannot be determined...’ A better 
translation is W.S. Hett 493: ‘But this does not define what this drawing 
in is...” 

The possibility suggested in 1, 481a14: “But the air supplies the food’ 
(yer 5’ 6 ap) does not apply to animals without respiration. Aristotle 
here blames his opponents for failing to indicate clearly how insects 
draw in air and by what instrument. In respiring animals the lungs are 
the instrument which, spurred on by the heart, effectuates respiration. 
Lungs are lacking in insects and fishes. The underlying motive here is 
that, for Aristotle, the innate pneuma is the efficient cause, but it requires 
a different interpretation from that of his opponents. 

Cf. Pl. Tim. 79a5—80d1: Plato here explains the ‘drawing in’ of air 
and food from the fact that empty spaces cannot exist, so that wher- 
ever a certain substance is pushed away another substance is ‘drawn in’ 
which fills the gap. In 80c he adduces the ‘attraction’ (€AEtc) of magnets 
and explains it (away) by remarking that it does not really involve a 
form of ‘drawing’ (6A«7) but of simultaneous displacement, owing to the 
impossibility of a void. 


[IIE Objections to theory A and theory B with regard to fishes 
(in the water, where respiration is impossible) ] 


2, 482a21: ‘And what about the nutrition and growth of the innate 
pneuma in aquatic animals?’ (Totc d& 6h Evbypoic). 

The systematic organization which Aristotle used in Resp. is in evi- 
dence here too. After land animals with respiration he discussed land 
animals without respiration. Now he turns to aquatic animals without 
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respiration. Cf. 8, 485a21: tv évbdp@v—the word Anistotle uses more 
frequently for water animals. 

A relevant passage in this connection is Pl. Jim. 92a7: ‘But the fourth 
kind, which lives in the water, ... They...thought these creatures un- 
worthy even to inhale pure air:...condemned them to inhale the 
muddy water of the depths’ (to d& tétaptov yévog évvdpov...ov8’ 
avanvoric KaBapas ti HEimoav...aAr’...eic bSatoc Borepav Kai 
BaBetav Ewouv avénvevotv). See also 5, 483b34, which attributes to 
Aristotle’s opponents the view that fishes also breathe. 


2, 482a23: ‘and we say further that no air is present in the moist sub- 
stance’ (o08’ Evurapxet Awe Ev TO DYPS Papev KEpa). 

A. Roselli 86 refers here to Resp. 2, 470b28 ff. She adds: ‘ma la con- 
futazione di Aristotele ¢ molto decisa e dettagliata.’ But if Aristotle is 
also the author of Spir., he can obviously confine himself in Spir. to a 
brief statement of his position. 

The author uses the plural here, thus clearly indicating that he is a 
supporter of the Penpatetic line, over against the camp of his oppo- 
nents. Cf. 6, 484432. See also Sens. 5, 443a3-6 (cited in our comm. on 
Spir, 2, 482a12). 

In various manuscripts G&épa is followed by the words: ‘because 
pneuma is formed from (ordinary) food’ (611 81a tig TpOgfisg N TOD 
TvEevdpatos yeveoic). D. Furlanus deletes these words as a marginal com- 
ment which found its way into the text. 


2, 482a24: “The only remaining possibility is that the innate pneuma is 
nourished and grows by means of ordinary food’ (Aoiunov &pa Sie THs 
TPOT}s). 

J. Tricot 179: ‘Reste donc que c’est seulement par le moyen de la 
nourriture que ces animaux absorbent l’air.’ 

This translation may cause misunderstandings. In his critique of the- 
ory A held by ‘Anistogenes’ Aristotle states here that this theory does 
not apply to fishes, and that therefore the innate pneuma of fishes cannot 
be nourished by inhaled air, but, if at all, by ordinary food (as theory B 
argued). 


2, 482a24: ‘so that the method is either not the same for all, or the other 
living creatures with respiration also nourish and increase [their innate 
pneuma] by means of ordinary food. For it must needs be one of these 
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three’ (MG OLY OPOIWS N&OLW 7] KaKEtva Sta THs TpOgiis [ta Evvypa]- 
qpiav yap TOVTMOV AVAYKATOV EV). 

Cf. 9, 486b2: ‘So one of the two’ (Wote Svetv B&tepov). Aristotle’s op- 
ponents had argued that, for all living creatures, the maintenance and 
growth of their innate pneuma was due to food or respiration; the third 
possibility is: some in this way, others in that. But a final decision has 
not yet been made. A. Roselli 86 reads a question mark after tpogijc¢. A 
raised dot is better. 

ta évvypa in the transmitted text is probably based on a misunder- 
standing, since kaxetva refers back to ‘the aforementioned creatures 
with respiration’. Therefore Jaeger’s suggestion to read t& <p> 
tvvypa is no more plausible than deletion of the words ta évvypa, as 
U.C. Bussemaker proposed (followed by A. Roselli 86). 

For oby Opotws naovy, cf. the Aristotelian proposition already formu- 
lated in 2, 482a10—11: ‘For similar matters come from the same causes 
and in the same way’ (&n0 yap TOV GUTOV TH GWOLA KAL WOaDTwWS). Like- 
wise 6, 484b7—8 and 8, 485al 1-12 (with commentary). 


2, 482a26: “This now is enough as regards the growth and nourish- 
ment of pneuma’ (Kai tadta péev as TEpl thy avENow Kat TpogHy Tod 
NVEVUOTOG). 

Cf. 8, 485a22: “Thus far on the change of place’. 

The addition of w¢ is meant restrictively here: ‘as regards’. See Lid- 
dell, H.G., Scott, R., Jones, H.S., A Greek English Lexicon (Oxford, 9th 
ed. 1940; repr. 1961) s.v. AbII2, who refer to Xenophon, Anabasis IV 
3, 31. See also Arist. Cael. I 3, 269b21: viv pév ikavOs ws mpd¢ tHv 
TAPOVGAV YpEtav, AkpiPEotepov SE NGALV, OTAV ENLOKONMPEV MEPL THS 
ovoiac adtév. 

Chap. 2 is clearly connected with chap. 3 by the word pair peév...5€ 
(a26-27), as is chap. | with chap. 2. 

(We thank Prof. D. Holwerda for suggestions in his letter of October 
3, 2005.) 


CHAPTER THREE 


[Problems in some theories of respiration] 


Chap. 3 is entirely dedicated to an enumeration of seven objections to 
the theories on respiration of Aristogenes and all others who regard it 
as the most fundamental vital process. 


Objection I 


3, 482a28: ‘But as regards respiration, some do not say...’ (epi dé 
GVATVOTIS Ol LEV OD AEyovOL...). 

In his critical apparatus W. Jaeger refers to Resp. 1, 470b6 ff, and 
notes: ‘this derives from there’ (unde haec petita), thus underlining his view 
that Spi is by an anonymous author from the time after Aristotle. 

In fact: why does the author in this work now address the theme of 
respiration, after De respiratione had done so at length? This could indicate 
that it was written by someone other than Aristotle, unless there is a 
clear connection with the preceding chapters 1 and 2 of Spur 

This connection certainly exists, since chap. 2 is purely concerned 
with a theory which holds respiration dvectly responsible for the mainte- 
nance and growth of the innate pneuma; and chap. | critically discussed 
a theory which holds respiration indirectly responsible for this process. 
This connection is reinforced by the relationship with 2, 481b17 ff: 
‘Moreover, respiration extends as far as the lungs, as they themselves say, 
but the innate pneuma is present thoughout the living creature. And if it 
is also distributed from there [viz.: from the lungs] to the lower parts’ 
(Et 8° 4 Lev &vanvon EXPL TOD nvedpLOVOS, HonEep A€yovoww avdtoi, TO 
d€ rvedua Sv GAov 1d cbuvTOV. ei 8’ &nd TOOTOD S1ad5tSotHL Kai RPOG 
ta K&to...). In what follows Aristotle will make it clear that the vital 
principle must already be present before respiration and that the innate 
pneuma has no connection with the inhaled air! The entire work deals 
with the question: what is the innate pneuma? Is it the breath which is 
taken in via respiration, or is it something of a different order, which 
is already operative on an even more fundamental level? In actual fact 
there is no overlap with Resp. 
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It is striking that Aristogenes is not mentioned here in Objec- 
tion 1. We should probably conclude that, according to Anistotle, he did 
explain what purpose respiration serves, viz. (a) for the nourishment of 
the innate pneuma and (b) for the refrigeration of the living creature. 


3, 482a29: ‘for instance Empedocles and Democritus’ (ka8dnep 
"EunedoxAts Kai Anwoxpitos). 

A full discussion of respiration will have to talk about the efficient 
cause and the final cause. Empedocles and Democritus address only the 
purpose of respiration. This is also stated in Resp. 4, 471b30-472a3 and 
7, 473a15—-16. Others are deficient on both counts. In Spx Democritus 
is mentioned only here. We will come across Empedocles again in 6, 
484a38 and 9, 485b26. Again, therefore, the setting of Spir is closely 
similar to that of the (other) Parva naturaha. 

Interpreters of this work who propose to date it half a century 
or more after Aristotle should at least indicate why Praxagoras and 
Erasistratus and such thinkers are not mentioned explicitly anywhere, 
if their influence is as clearly noticeable in Spur as they say. 


Objection 5 


3, 482a31: ‘And also when respiration serves the purpose of refmgera- 
tion, it is necessary to elucidate this point’ (Set 5€ Kai ei Katayo>ews 
YAP, ADTO TODTO Siacagjoat). 

As appears from 2, 482a16, the disputed theory of ‘Aristogenes’ and 
his supporters also attributed a refrigerative function to respiratign. 

The discussion on this matter plays an important part in Spi: 3, 
482a13; 482b1; 4, 483b6; 5, 484a6; 484a10. Aristotle considers refrig- 
eration of the cardiac region to be the primary function of respira- 
tion, which is confined to the windpipe and the lungs. His opponents 
are also aware of the necessity of refrigeration, but cannot provide a 
consistent theory because they hold that the respiratory flow of air 
extends throughout the body. 

Pl. Jim. 70d1 also attributes a refrigerative function to the lungs: 
‘in order to cool the heart and give it rest and relief in its burning’ 
(iva... yoxotoa, &vanvonv Kai Paotwvnv ev TO KAdDLATL TApExoL). SO 
there is no need to find an objection by Anstotle against himself here. 
In 482b1 Aristotle emphatically objects against his opponents that their 
theory, if they claim that the inhaled air is distributed throughout the 
living creature, makes it impossible to attribute a refrigerative function 
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to respiration, since on the argument of 2, 481b12-15 heat should be 
mainly located in the lungs and the arténiai. 


3, 482a32: ‘For if the vital heat resides in the upper parts of the living 
creature, <the parts> below no longer need refrigeration’ (ei yap év 
roi Gvw 10 Beppov, odk &v Ett S€o1t0 Ket (sc. THs KaTaWdEEWS)). 

Though Aristotle situates the vital heat (and the soul) in a living 
creature’s centre, this is not the mathematical centre: the heart is clearly 
located in the upper half.' The upper half is therefore more the bearer 
of vital heat than the lower half: This is crucial to an interpretation 
of the problematic phrase ‘the fire above’ (10 ndp vw) in Long 3, 
465b2.° 

Aristotle draws attention to a real problem here: if the vital pnewma 
is distributed throughout the visible body of the living creature, and if 
it is the bearer of the vital heat, why is refrigeration necessary in the 
cardiac region in particular? Is the heat of the one vital pneuma different 
in different places in the visible body? On the necessity of refrigera- 
tion, cf. Resp. 1, 470b24: ‘All animals possessing lungs with blood have 
greater need of respiration on account of their high degree of heat’ 
(ta 8 évoipov eyovta mvebpova navta WaAAOV Seitat ti d&varvoric 
51a 10 TAFBOs tig Bepudtytoc)—in contrast to frogs and tortoises. 

U.C. Bussemaker proposed to read here ob« dv ét1 Sé01t0 <ta> 
kato. Cf. 2, 481b20. This proposal is accepted by J.-E Dobson, WS. 
Hett 494 and J. Tricot 1890. 


3, 482434: ‘And it has its starting-point in the lungs’ (Kai d&pyt dnd 
TOD TvEDLOVOS). 

It is un-Aristotelian to claim that the innate pnewma has its starting- 
point in the lungs. For Aristotle the heart is the starting-point of the 
innate pneuma. Aristotle regards the lungs as the starting-point of respi- 
ration, which serves to cool the heart. The author seems to be thinking 
here of 2, 481b17, where he imputed to Aristogenes and his supporters 
the view that respiration extends as far as the lungs. 


' Cf. PA. III 4, 665b18: ‘it (the heart) is in the middle, more in its upper than in its 
lower half’ (nepi péoov yap, uGAAov 8 év to vm 7H Kato). 

* On this subject, see A.P. Bos, ‘“Fire above”: the relation of soul to its instru- 
ltrs body in Aristotle’s De longitudine et brevitate vitae 2-3’, Ancient philosophy 22 (2002) 

3-317. 
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3, 482434: ‘but the result of respiration, it seems in their view, is also 
distributed to all parts of the living creature through the continuity 
of the system’ (Soxet Sé Kai tO tig avanvotic cic navta d10d1d008a1 
KOTH OVVEXEIAV). 

This idea was already presented and criticized in 2, 481b19. We can 
conclude from what follows that the disputed theory holds the inhaled 
air to be conveyed by the artériai into the abdomen, and from there to 
the bones and from there to the sinews and the flesh. In HA. II 17, 
507a34 Aristotle clearly contrasts the windpipe with the oesophagus. 
The former issues into the lungs; the oesophagus extends as far as the 
stomach via the midnf. 

Without any foundation A. Roselli 88 claims of kata ovveyetav: ‘non 
é espressione aristotelica’. Aristotle regularly uses the term ovveyig¢ to 
indicate the continuity and connectedness of systems. Cf. HA. III 5, 
515a32-b6; 7, 516a8-10; PA. III 5, 668b25. The term ovvéyetc is also 
found in HA. III 5, 515b6. 

Perhaps this ovvéyete is also involved in Objection 4 of 3, 482b4-7 
and in 6, 484a27. Plato describes a similar process of distribution with 
a kind of relay character for perception in Tim. 64b4: ‘this impression 
is passed on by the various parts’ (S1adt6wotw KvKA@ LOpta EtEpa. 
ETEPOLG TAVTOV GnepyaCopneva). Cf. also 45d1: ‘It therefore passes 
on...those movements to the entire body as far as the soul’ (todtev 
Ta Kivfoetc S1ad80dv cic Grav TO CHUA LExXpi Tie woxTs aic@noww 
MOAPEOYETO). 


3, 482435: ‘So they must demonstrate that this is not the case’ (ote 
TOOTO SELKTEOV WS ODK EOTIV). 

Aristotle, too, opposes the view that the inhaled air is distributed as 
a vitalizing principle thoughout the body. He argues this in 6, 484a27 
and 484b4. But here he is still concerned with an internal contradiction 
in the system of Aristogenes and his supporters. If they hold refrigera- 
tion to be an important aspect of respiration, they must demonstrate 
that the air does not circulate through the entire body. 


Objection 4 


3, 482a36: ‘On the other hand it is strange if these [lower parts} do 
not require a certain motive agent and a form of nutrition’ (&tonov 5& 
El UN SeTtaAl TLvOS KIVIGEMS KAI OLOV TPOGTS). 
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J.E Dobson: ‘It is strange if the lower parts do not require some 
motive force and, as it were, some nutriment’; likewise WS. Hett 495 
and J. Tricot 180. A. Roselli 135 also takes ‘le parte inferiori’ as the 
subject of detto1; P. Gohlke 163: ‘die Lebensluft’. 

Aristotle himself reduces all vital functions to the activity of the 
innate pneuma. See Resp. 3, 471a26: ‘In all animals that breathe and 
draw breath we see that a movement occurs of the part which draws 
in the air’ (navtwV TOV G&vaTvEdvTMV KAI EAKOVTOV TO TVEDLA OPApeEv 
yWopevny Tiva Kivjoiv Tod Lopiov ToD EAKOVTOG). 

In Resp. 21, 480a16-b12 Aristotle describes the process of respira- 
tion as being caused by an increase in vital heat in the centre of the 
living creature. Because this heat increases, the adjacent lungs and the 
surrounding thorax also expand. 

See also PA. III 6, 669a13: “The lung is the instrument for respira- 
tion. It has the origin of its movement in the heart’ (tod 6’ avanvetv 
6 nAebuwv Spyavov éoti, Thy pEV GpyIv tis KivicEws ExoV AO THS 
Kapdtac). 


3, 482b1: ‘But if respiration pervades the entire body, it can no longer 
be for the purpose of refrigeration’ (et 5€ dianvet mpdc nav ODK ETL 
KatawvEews ein yaptv). 

W. Jaeger proposed to add <div> here before ét1. 

J.-E Dobson, who considers this unnecessary, translates: ‘And it is 
strange that it should no longer be for the sake of refmgeration, if it 
does pervade the whole.’ Likewise J. Tricot 180. WS. Hett 495 comes 
closer with: ‘while if the breath is all-pervasive its purpose cannot be 
refrigeration’; likewise P. Gohlke 163 and A. Roselli 135. Jaeger’s addi- 
tion does not in fact seem strictly necessary. And the subject of dianvet 
is perhaps not pneuma, but ‘respiration’. Pl. Tim. 70c-d also states that 
refrigeration is above all necessary for the location of the central fire. 
Refrigeration is in fact the function of the lungs. Aristotle objects that 
the theory of respiration which pervades the body with its effects is at 
odds with this. Cf. Pl. Tim. 78b and EM. Cornford, Plato’s Cosmology 
308 ff. On p. 314 Cornford notes that Galen referred to Plato’s system 
as duanvor}—a kind of ‘trans-spiration’, because as well as respiration 
it also assumed a passage of air and fiery particles through and out of 
the body (and back again). 
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Objection 5 


3, 482b3: ‘And the process of counterflow is also surprising, if it takes 
place from all parts’ (kai n&Atv 10 Tig RaAIppoiac, etnep AN KdvtIOV, 
Bavpaotov). 

We can compare Empedocles D.K. 31 fr. B 100, line 23: ‘whenever 
it shrinks away into the far recesses’ (Onndte HEV RAAIvopoov GnatEete 
wvxovee), in the extensive quotation that Aristotle gives in Resp. 7, 
474a4 ff. 

Aristoteles uses the term naAippoio for a part of his own concep- 
tion in Somn. 3, 461a6: ‘the counterflow of the vital heat’ (thv tod 
PeppLod naAipponv) and PA, III 7, 670b9. Plato does not use the term, 
but he does employ the metaphor of ebb and flow for the respira- 
tory and nutritive systems: Jim. 43b5: ‘For no matter how important 
the overflowing and flowing off of the tide of nutrition was’ (tod 
KATAKALCOVTOS KX GROPPEOVTOS KDUATOS 6 THY TpOOHV Tapetxev). Cf. 
43a4—6: &ndppvtov. 


3, 482b4: ‘Unless it takes place in a different way from the outer parts, 
but the primary and central process from the cardiac region’ (nAnv ei 
GAXOV tTpdTOV AN TOV Eoyata@v, TO SE TPOTAS...and TOV TEP THV 
Kapdtav). 

Cf. 4, 483a7: ‘in parts far removed [from the heart]’ (totc paxpav 
ONTPTNMEVOIC). 


3, 482b6: “But in that case the activities and powers are divided among 
a plurality of principles’ (ev xoAAotcs 8’ odtw 10 TOV EvepyElOv Ka TOV 
SvVaLEwV). 

J.-F. Dobson translates this difficult sentence as follows: ‘In many 
instances such a want of symmetry in functions and faculties may be 
observed.’ W.S. Hett 495: ‘Such discrepancy of functions and facul- 
ties is common’; likewise J. Tricot 181. P. Gohlke 163: ‘so wie vielfach 
Wirksamkeit und Krafte verteilt sind.’ A. Roselli 136 translates: “In 
molti casi (?) *** delle attivita e delle facolta’ and notes on p. 89: ‘il 
testo é corrotto e probabilmente lacunoso; forse si introduceva qui 
un’aporia sulle facolta delle singoli parti in relazione alla presenza in 
esse del pneuma.’ 

It is a mystery what observations Dobson is thinking of. Aristotle is 
probably making a critical comment here, to which he returns in 4, 
482b26—28. If the process of counterflow to the heart region is not the 
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same as in the rest of the body, the one activity of respiration seems to 
break up into a plurality of activities. In that case the process differs from 
q ‘distribution through the continuity of the parts’ (61081800001 Kate 
ovvexetav), which is mentioned in 3, 482a35. For a similar cntique, see 
PA. Ill 4, 665b28: ‘Firstly, these people assume that there are a number 
of different origins lying scattered here and there’ (noAAGs dpyas Kat 
Sieonappevas movovaiv) and Metaph. A 10, 1075b37-1076a4. 


Objection 6 


3, 482b7: ‘Yet it is strange if it is also distributed to the bones’ (tonov 
obv Gums ci KAI Eig TO GOTODV b1ad1d0TA1). 

The disputed theory holds that respiration has an effect on the entire 
body; cf 482a3; and 482b1: eig ndvta S10516008a1 and 482b1: dianvet 
mpoc mov. Including the skeleton therefore. This takes place via the 
artéria. The question of how bones are nourished by pneuma is picked 
up in 6, 484a16 and following. We should consider here that Pl. Tim. 
74e calls some bones éuwvyotata and others Gyvydtata. Bones con- 
taining ‘much soul’ are in Plato the bones which protect the brain and 
spinal fluid and are chiefly involved in the irrigation system described 
in Tim. 77c6 and following. 

J.E Dobson corrects obv to yobv: ‘However, it is at any rate strange...” 
He is followed by W.S. Hett 495 and J. Tricot 181. A. Roselli 89 prefers 
5’ obv. 


3, 482b8: ‘for they say that these also obtain their breath and nutrition 
from the artéria’ (kai yap Sy todt6 gat é& &ptnprdv). 

P. Gohlke 163 has the strange translation here: ‘auch diese haben ja 
ersichtlich Luftréhren’. According to his explanatory note on p. 196, 
he holds this to be Aristotle’s own opinion. Strong arguments against 
this view are paow in 482b8 and 6, 484a22-23. It may well be that 
Aristotle makes this statement as being implied in his rendering of 
Aristogenes’ view in 2, 481430. 

So the issue here is not just the supply of blood or the like to the 
bones. 

It is entirely legitimate to see the description of the living organism’s 
irrigation system, as given in Pl. Tim. 77c6 ff., as the textual basis for 
this claim about Aristotle’s opponents. This irrigation system is an 
interconnected system for the supply of blood and air. 
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3, 482b8: ‘as we said’ (ka8dnep eiprntat). 

This may refer back to 3, 482a28-32. Aristotle’s own view of the 
matter is that the purpose of respiration is to cool the vital heat in the 
heart’s blood. This respiration is caused by the innate pneuma when heat 
becomes excessive. Cf. Resp. 3, 471b26—-29. 


3, 482b9: ‘Therefore we must...look at respiration, the purpose for 
which it takes place and for what parts and how’ (oxentéov mepi 
GAVATVONC, KA TiVOG EVEKA KOI TOLOIG LEPEOL KAI THC). 

It is remarkable in Spix how, starting from one opening question, 
Aristotle constantly weaves new themes into his inquiry. In 1, 481a5 
he had said: ‘So we should consider the nature and origin of the food’ 
(tadthv (thy Tpopv) oKxentéov, nota te Kai 108ev). Here it is respira- 
tion which is to be thoroughly analyzed. In 4, 482b16 it is the three 
movements of pneuma in the artéria which need to be discussed and 
in 7, 484b9 the nature and purpose of bones require investigation. 
But this is not an indiscriminate copying of other people’s notes; it 
follows from the fundamental discussion which the author wishes to 
conduct. 

3, 482b9: ‘and for what parts’ (kai mototg pépEot). 

J.F. Dobson: ‘the parts which it affects’; likewise the other translators. 
The dative can in fact be interpreted as a datwus commodi: ‘for what 
parts’. In that case the question is what parts of the living body benefit 
from respiration. It will need to be discussed whether the entire body 
benefits, or only the upper part (482b32-33); and whether the bones 
also receive pneuma from the arténa (482a7-8). 

But another possibility is a causal dative: ‘by what parts’. The primary 
reference here would be to the lungs. But the opponents talk about a 
continuous process in which the inhaled air is distributed thoughout the 
body. And about the opposite process. This involves more parts than 
the lungs alone (482b3-7). 


Objection 7 


3, 482b10: ‘Moreover, it does not appear for all parts that the supply 
of food takes place through the artériai, for instance for the vessels 
themselves and for certain other parts’ (€t1 5€ 008’ Ex1ope Tic TPOPTS 
MAIVETAL TAOL 5U’ APTHPLAV, OLOV MYTOTS TE TOIg KyyEioic Kai GAAOIG 
TIOL TOV LEP@V). 
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The Z reading @aivetar seems preferable here to the reading gépetar 
of the other manuscripts and W. Jaeger. 

Cf. 2, 482a3-4, where it is said that the growth of vessels takes place 
in the same way as the growth of other parts. 

Why is it that the vessels do not receive their nutrition from the 
arterial? The answer must be: first there need to be arténa and they 
must be built up from food that the nascent living creature has taken 
in—as Anistotle had indicated already in 2, 482a3—, before food can 
be carried through the arténa. Aristotle thus infers the necessity of 
an even more fundamental vegetative process which precedes supply 
through the arténai. See also 4, 483a14, which says explicitly that the 
supply of food must be effective before respiration. The ‘other parts’ 
could plausibly refer to ‘the lungs’ and ‘the mouth’. Cf. De audibihbus 
800a1 7-20. 

In the process of arguing Aristotle is also engaged in discussing the 
question raised in 1, 481a5 regarding the food for living creatures, ‘the 
nature and origin of the food’. 

But there is a problem here. Aristotle’s opponents distinguish arténa 
and veins. As 5, 484a2—3 shows, they also hold that pnewma requires 
liquid, and liquids pneuma. (Blood, for instance, needs the heat of pneuma 
to remain liquid—5, 483b19-21.) Pneuma is found only in the artéena 
(and so not in the veins)—5, 483b18. The question is whether the arténa 
contain anything besides pneuma, or whether the movements of air in the 
arténa have the side-effect that the blood, too, moves in the veins and 
provides its nutrition to all parts of the body. This justifies Aristotle’s 
question how this ‘drawing in’ (holké) takes place—2, 482a19-20. 


3, 482b1 1: ‘all parts’ (n&o1). 

This must refer to ‘parts’ (uwépeor). Cf. 482b10: ‘for what parts’ 
(TOto1g WEPES). 

In support it is argued that plants also live and receive food. This 
argument is based on the observation that plants do not have respi- 
ration (as Empedocles says too). So in any case there is a process of 
nutrition that does not depend on respiratory processes. Aristotle is 


the first to have focused sharply on the vegetative level in all that lives 
(see 2, 482a1). 


3, 482b12: ‘And plants also live and receive food’ (Gf 8€ t& outa Kai 
TPEGETAL). 
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W. Jaeger inserted <@onep> here after 5¢. This was already rejected 
by J.E. Dobson. Anstotle puts forward a typically Anstotelian argument 
here. Life and nutrition take place at a level where respiration does not 
yet exist. But he may also intend a reference to Pl. Yim. 77a6-c5, which 
talks about plants and trees as providing food for man. Plato says of 
these in 77b2: ‘Yet the kind of which we are now speaking shares only 
the third kind of soul...’ (uetéyet...tod tpitov woyiic etdovc). 


3, 482b13: ‘But these matters belong perhaps more to a study on kinds 
of nutrition’ (tadta LEV OiKELOTEPG MMS TOIG MEPL TAS THOME). 

References to a study ‘On nutrition’ (‘On growth and nutrition’) are 
found in Somn. 3, 456b6 (as already written); announced in Amm. II 4, 
416b31; GA. V 4, 784b2. See also PA. II 3, 650b10; 7, 653b14; III 
14, 674a20; IV 4, 678a19; Meteor IV 3, 381b13. 

But we should note that in PA. II 3, 650b5—11 Aristotle speaks in 
much the same way as our passsage: “The manner in which the parts 
derive their growth from blood, and the subject of food in general, can 
be more suitably discussed in Generation and other books’ (ov 5€ tporov 
AopBaver €& adtod ta popia thy aEnowy, étr Sé epi TpogTis SAwG, 
EV TOIG MEPL YEVEGEWS KAI EV ETEPOIG OiKELdTEpov éotr SieAOeiv). See 
also PA. IV 4, 678a16—20. 


CHAPTER FOUR 


[Inquiry into the relation of respiration, pulsation and nutnton. 
Continued analysis of the theory on respiration held by Anstotle’s opponents] 


4, 482b14: “There are three movements of the air in the arténa [according 
to their theory]’ (tpetc ai Kiwnoeic Tod év TH Aptnpia nvevuaTOS). 

This passage is crucial to an understanding of Spir. as a whole. In 3, 
482b9 Aristotle announced that it was to be investigated ‘for what pur- 
pose’, ‘for what parts’, and ‘how’ respiration takes place. But the subject 
proper is the innate pneuma. In chap. 4 he therefore broadens the ques- 
tion to include ‘the movements of pneuma’, of which respiration is one 
(according to his opponents). He will now ask ‘for what purpose’, ‘how’ 
and ‘where’ they occur. 

J.F. Dobson, W.S. Hett 495, P. Gohlke 163, J. Tricot 181 and 
A. Roselli 136 completely fail to appreciate that this passage rep- 
resents the theory of Anistotle’s opponents. Cf. also A. Roselli 90: 
‘L’individuazione dei tre movimenti costituisce per Spzr. un dato di fatto 
acceptato e non soggetto a discussione.’ She nghtly points to the con- 
trast with Resp. 20, 479b17—19. But she regards Spur. 4 as a direct attack 
on the position of Aristotle! 

However, the fundamental discussion on the theory of ‘Aristogenes’ 
and his supporters with its very special view of the distribution of the 
inhaled air via the arténia throughout the body, which started in chap. 3, 
is continued here by Aristotle. ‘Aristogenes’ represents a theory which is 
completely at odds with the Aristotelian conception. 

In any case it is useful in connection with this passage to consider PI. 
Tim. 43b5—-6, where the tide to which Plato compares the respiratory 
system is said to supply food to the living creature: ‘For no matter how 
important the overflowing and flowing off of the tide of nutrition was’ 
(ROAAOD yap Svtog TOD KATAKADCOVTOS Kai AOPPEOVtOS KbLATOS 6 Ti 
Tpognv napetyev). But we will also have to ask how this relates to what 
Plato writes in Tim. 78c5: ‘Because the funnel consisting of two parts 
was involved, he let down one of the two through the windpipe into the 
lungs, and the other past the windpipe into the belly’ (61mA06 52 6vto¢ 
QdtOD, KATH LEV Tic ApTHpiac Eis TOV TAEbLOVa KaBAKev Batepov, tO 8’ 
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cic THV KOLALay nape Tas &ptnpiac). A striking feature there is the use of 
the plural arténa:. The only other place where Plato uses the term is Tim, 
70d3 (there in the singular and in the sense of ‘windpipe’ to the lungs), 

Aristotle seems to be saying that, according to the theory of his 
opponents, the three movements (respiration, pulsation, and food sup- 
ply) are connected with the pnewma in the arténiai. Here we can leave 
room for a distinction between movements of pnewma and movements 
caused by pneuma. At 5, 483a24 he also says that the arténa perceives. We 
can assume that this, too, is a matter of the vital breath in the ariénaz. 

We should note, however, that Plato does not talk anywhere about 
‘pulsation’ of blood or of vital breath. He uses the related verb only in 
Phaedr. 251d4, in his description of the soul which has a perception of 
beauty: ‘throbbing like a fevered pulse’ (1n5ca oiov t& cobCovta). 
And rndnoic is for him a matter of the heart (Jim. 70c] and d4). Per- 
haps pulsation was considered an effect of the heat in the body and in 
the blood and this heat was taken to be caused by pneuma. 


4, 482b15: ‘pulsation’ (o@vypdc). 

The notion of ‘pulsation’ is encountered here for the first time. In the 
preceding passage there was no reason to suspect that this subject would 
also be discussed. 

In Spir. this term is used eight times. In the Corpus the term alternates 
with opv€ic. Cf. Resp. 20, 479b27; 480a14. 


4, 482b15: ‘and thirdly the movement which supplies and assimilates 
the food’ (tpitn 8 q tpognv Excyovoe Kal KatepyaCopevn). 

We are dealing here with the theory of Aristotle’s opponents, which 
sees respiration as the centre of all vital activity. Cf 4, 483a8: ‘For 
respiration and the supply of food’ (16 ya&p ad tig &vanvors Kal THs 
enaywyiic). See also 1, 481a14: ‘But the air supplies it [food] and is re- 
sponsible for the activity and, by adding the activity of concoction to 
itself, causes growth and nutrition’ (é&yer &’ 6 anp...av&er kai tpeget) 
and 3, 482b10: ‘Moreover, it does not appear for all parts that the sup- 
ply of food takes place through the arténa’ (od8’ éxipopée tis TPOETS 
gaivetar moot bv’ Gptnpiwv). This formulation is a correct representa- 
tion of Pl. Tim. 78e-79a5. According to Aristotle’s opponents, the in- 
haled air and the internal fire connected with it is the principle which 
assimilates the food. He himself will postulate in 9, 485a28 that they 
are mistaken and that the vital heat present in the blood is the ‘efficient 
principle’ (to épyaCopuevov). 
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4, 482b16: ‘where and how and for what purpose’ (Kai nod Kai MH Kai 
tivos XAPtV). 

The question ‘where’ the three movements occur is dealt with in 
4, 482b17—36. The question ‘how’ in 4, 482b36—-483a7. ‘The question 
‘for what purpose’ is discussed in 483a7 ff. 


[The question: ‘Where??] 


4, 482b18: ‘But the movement of respiration is perceptible only to a 
certain extent, and is largely based on logical argumentation’ (n d€ tij¢ 
GVATVOTIS HEXPL HEV TOV Mavepa, tO 5& TAEOV KATA Adyov). 

See also 5, 483a21—23 and commentary there. For the contrast be- 
tween what can be empirically established and what can be concluded 
on the basis of argumentation, cf. G.A. HI 10, 760b27-33 and Iw. 2, 
468a20-23 (the programme elaborated there is carried out in 468a23- 
4, 469a28 and 4, 469a28 ff). 


4, 482b20-21: ‘And the movement of the supply and assimilation of 
the food is virtually in its entirety a matter of argumentation, but in the 
sense that it is concluded on the basis of matters which take place in 
an empirically observable way’ (1 8€ tig tTpOMNs GaGa Kate AdyoV HC 
ElMElV, Wc EK TOV OvpPavovtov dé KATA THY aicOnow). 

J.F. Dobson has here: “That of nutrition is in practically all parts 
determinable by reasoning, but by sense in so far as it can be observed 
from its results.’ Cf. W.S. Hett 497. 

However, Aristotle draws a contrast here between what can be 
empirically observed and what not. The process of digestion is hidden 
from our view. But on the basis of empirical data (regarding the effects 
of nutrition) certain facets of it can be reasoned out. 

In H.A. HI 2, 511b13-23 Aristotle argues that the venous system is 
difficult to describe, because all the veins are contained within the living 
creature and they are less clearly visible in someone who has died, when 
the blood has emptied from the veins. 


4, 482b22: ‘to be designated a power of the soul or the soul itself’ (eite 
wots Sdvautv eite yon Set A€yew tadtnv). 

Cf. Juv. 1, 467b16: ‘the other parts of the soul or its powers, whatever 
we are to call them’ (t& pév obv GAAa thg woxfic 7] Lope 7 Svuvepets 
Onotépms moté Set KaAetv). 
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This question is raised again in 5, 483a27: ‘What then is the soul? 
They say that it is a power which is the cause of this movement’ (ti ody 
T Woy; Sdvaytv Pact Thy aitiav tig KIVHGEWS THs To\AdtHS). 


4, 482b23: ‘or something else again, for instance a mixture of bodies, 
which by means of these bodies causes such an attraction’ (ete Kal 
OAANY tiva owpctov ptEry, 1 Sv adtav noel thy toadtHV OAKT\V). 

J.-F. Dobson’s translation: ‘or some other combination of bodies’ is 
incomprehensible. We should translate: ‘or something else, e.g. a mixture 
of bodies’. 

Once again this shows that chap. 4 critically discusses a theory not 
held by the author of Spir. For a theory which comes close to it, cf. Anim, 
14, 408a13--28 (six times ‘mixture’ (uiE1c¢) in twelve lines, and in relation 
to Empedocles). See also Cael. III 7, 305b4—the relationship with sper- 
mata. Empedocles sometimes called the soul a ‘mixture’ of elements. 
Cf. Anim. 1 4, 408a13: ‘that the soul is a ratio of mixture’ (16 tov Adyov 
this wiGews eivor thy yoxnv). This position is akin to the view that the 
soul is the Aarmonia of the body. 

Tt may well be that Aristotle has Pl. Tim. 79a5—e9 in mind here, where 
the combination of fire and air in the living creature and heating and 
refrigeration provide the explanation for the respiratory system. 


4, 482b25: “The nutritive movement may seem to have its origin in res- 
piration’ (1 de Opentixh SdEerev av And tig dvanvosic). 

We must mentally add here: thy dpynv exer (see b22). But further 
on the hypothesis proposed here proves wrong and is rejected, because 
the author goes on to show that respiration does not start until after 


birth, whereas nutrition already takes place in the embryonic phase 
(483a1 1-15). 


4, 482b25: ‘for it [respiration] is cyclical’ (aditn yap &vtan05t50ta1). 

Avt™ should be taken to refer to respiration. The author seems to 
draw attention to a feature of respiration that shows a similarity to the 
process of digestion. Respiration is characterized by a pendulum move- 
ment, with two different directions of inhalation and exhalation. The 
nutritive process thus seems to correspond to some degree in the move- 
ment of food intake and discharge of residues. 

For this, cf. Pl. Tim. 79e8: ‘By constantly undergoing the same 
action and in reaction causing the same effect, <this air> brings about 
a circular swinging movement, up and down. This double process 
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gives rise to inhalation and exhalation’ (10 d& ta abt& nm&oxYOV Kai 
to ALTA Kvtarodidov Gel, KOKAOV OVTH GaAEvdUEVOV EvOa Kai EvOa 
OMELPYAGHEVOV DT’ GUMOTEPwV THY GVaRVOT Kat ExrvonV yiyvecBar 
NOPEXETAL). 

For Aristotle it is totally unacceptable to assume that both processes 
take place throughout the body and that both are interlinked. 


4, 482b26: ‘and is in fact constant’ (kai Opota tT d&AnNGer). 

For this meaning of opotos, cf. 9, 485b13: thy Kivnovw opotav. 

Pl. Tim. 43b5 and 80d1 ff. presents the movement of inhalation and 
exhalation as the cause of the supply and discharge of food. 


4, 482b26: “But whether the whole body does not keep the same pace 
with regard to the tming of this movement, or whether there is no dif 
ference for all its parts, should be investigated.’ (ei d€ wy nav OpaAtCer 
TOUG YPOVOIS TO GHUOA KATH THv ToMdtHV KivnOoLy, T El UNSEV SiagEpEL 
T CHO TaVTA TH WEP, okerTEOV). So A. Roselli 92. W. Jaeger reads a 
comma after un and a period after xivnov. 

The various proposed translations are not very helpful: J.F. Dobson: 
‘And to discover whether the whole body is not equable' with regard 
to the time taken by such motion, or whether there is no difference as to 
its simultaneity, we must consider all the parts’; W.S. Hett 497: ‘As to 
whether the time taken by this movement is not uniform throughout the 
body, or whether its simultaneity makes no difference, all the parts must 
be examined’; P. Gohlke 164: ‘Und wenn dies auch nicht der Fall ist, so 
macht doch der ganze K6rper diese Bewegung in gleichem Takt, jeden- 
falls muss man alle Teile daraufhin untersuchen, ob auch kein Unter- 
schied in dieser Gleichzeitigkeit sich zeigt’; J. Tricot 182: ‘Et pour savoir 
si la totalité du corps entier ne correspond pas également au temps exigé 
par un tel mouvement, ou si on ne décéle aucune différence dans la 
simultanéité des mouvements, nous devons pour cela considérer toutes 
les parties.’ A. Roselli 136 seems an improvement: ‘E si deve indagare se 
tutto il corpo si comporta in modo non omogeneo per quanto riguarda 
i tempi di questo movimento, o se invece non vi é differenza per il fatto 
che tutte le parti ne sono affette contemporaneamente’. 


' The Revised Oxford Translation | 767 has ‘uniform’ here. 
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We should see this passage in relation to 3, 482b3-7. Aristotle sug- 
gests there that no direct causal relation exists between respiration and 
the flow of pneuma throughout the body in the theory of Aristogenes 
and his supporters. In the opening in the theory of his opponents, an 
opening which he himself has created, Aristotle sticks a crowbar, as it 
were, allowing him to arrive at the argumentation for his own view in 
4, 483a11—18. He demonstrates there that respiration does not begin 
until after birth, while the process of growth has been going on for some 
time. 

At issue is the relation of respiration to the supply of food. Respira- 
tion is a process in which what is taken in is expelled again, i.e. it is an 
oscillating movement. The nutritive activity is a matter of food intake 
and discharge of residues, i.e. it strives for a balance between two oppo- 
site movements. But does this mean that the nutritive movement follows 
the movement of respiration? Certainly this is the thrust of the theory 
held by Empedocles and Plato. They see the passage of food throughout 
the body as an effect of respiration. Cf. Pl. Tim. 80d6: ‘Thus it is that 
in all living creatures the stream of food continues to flow thoughout 
their body’ (kaO’ SAov 16 cHpa n&ow tois Coorg te THs TPOETS VepoTEL 
OVTHS ExippuTa yéyovev). 

Now there is always a simultaneity of respiration and digestion in 
living creatures with respiration. But not a parallelism. The discharge 
of food does not keep pace with the exhalation of inhaled air. Exhala- 
tion immediately follows inhalation (cf. Spir. 1, 481a21; 2, 481b9). The 
discharge of residues takes place long after the intake of food. 


4, 482b29: ‘On the one hand it seems accidental’ (tf pév dv Soxav civat 
Kata ovpBeBnKdc). 

Cf. Resp. 20, 479b26: “The beating of the heart, which, as can be seen, 
goes on continually, is similar to the throbbing of an abscess’ (transl. 
G.R.T. Ross) () $¢ ovpBaivovoa s@vétc tig Kapdiac, Tv cel maivetar 
TOLOVHEVT OVVEXAS, OLoia Pbuastv éotwv...) with 480a2: ‘In the heart 
the beating is produced by the heat expanding the fluid, of which the 
food furnishes a constant supply’ (transl. G-R.T. Ross) (év 5€ tf Kapdig 
T TOD GEL MPOGLOVtOS Ex THs TOTS Dypod Si tic Heppdtntos GyKwoIc 
TOEL OMvypLov...). Aristotle clarifies the phenomenon of pulsation with 
reference to the bubbling of water that is brought to the boil. This 
bubbling is ‘accidental’ to water, for water does not always boil. But 
something that is truly accidental cannot always occur. Hence Aristotle 
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believes that pulsation seems ‘accidental’ but is not ‘accidental’: 4, 
483al7. 


4, 482b31: ‘since...it is necessary that what evaporates causes a pulsa- 
tion, because it is enclosed [in the fluid]’ (ava&y«n 10 exnvevpatobpevov 
5ua THV EVAROANYWI TOLELV COVYPOV). 

This comparison could suggest that pulsation takes place in the blood 
(in the veins), for blood is a fluid. But blood is heated by the pneuma in the 
artena (5, 483b18—21). For Aristotle’s position, cf. Resp. 20, 479b31: ‘for 
boiling is due to the evaporation of fluid by heat’ (j yap Céotg yivetar 
AVEVLATOVHEVOD TOD Dypod dnd 10d Deppod) (479b26: ‘the beating of 
the heart’ (7 5& ovpPatvovoa o@vEic tig Kapdiac)). A crucial difference 
is that in Aristotle it is a movement of the heart. Cf. A. Roselli 94. 


4, 482b32: ‘because it is enclosed [in the fluid]’ (81a thy évandAnyiy). 

The term returns in 4, 483a7: éunepiAn@@etc. Its only other occur- 
rence is in Meteor. IL 9, 370a1. The matching verb is more common and, 
together with cognate words (éunepirrapPavecOar, neprapBavecBar), 
plays a striking role in Anstotle’s discussion of ‘spontaneous generation’, 
which is possible because pneuma is trapped in a kind of ‘bubble’. Cf. 
G.A. Ill 11, 762a18-b21 and see also Mund. 4, 395a11—14, where the 
sound of thunder is described as: ‘air which violently moves through 
water’ (Oorep év VOat1 TVEdLA GEOdSPHs EAGvVOLEVOV). 


4, 482b32: ‘But it is present in the origin and primarily’ (év &pxf 6 Kat 
TP@TOV). 

J.F. Dobson disregards the sharp contrast here with Sox@v eiva Kate 
oveBeBr Koc in 482b29: ‘and pulsation must arise in the originating part 
and in the earliest stage.’ J. Tricot 182 is comparable. W.S. Hett 497 
understands the idea: ‘but it is also original and primary.’ P. Gohlke 164 
wrongly translates: ‘vor allem am Ursprungsort.’ See 483a15! 

The meaning here is: ‘the pulsation seems accidental. .., but [it can- 


not be accidental for] it is already present by nature at the earliest stage.’ 
Thus A. Roselli 136. 


482b33: ‘present by nature’ (obu@vtov). 

As with the obdugutov nvedua, it is not entirely correct to say of the 
pulsating movement that it is ‘innate’, since it is important for Aristotle 
that it functions before birth (4, 483a15). 
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4, 482b33-34: ‘For it is chiefly and primarily present in the heart, and 
from there in the other parts’ (€v yap Th Kapdia paAtota Kai npBtov, 
iQ’ No Kai toIg GAAOIC). 

Cf. G.A. V 2, 781a24-25. There is no reason to follow W. Jaeger 
in deleting this sentence. W.S. Hett 497: ‘for it is found chiefly and 
primarily in the heart, from which it is communicated to the other 
organs.’ 

A passage crucial to interpretation 1s 4, 483a]5—18: “In this way it is 
the first movement, and it resembles an activity’ (ote a’tH npaTH Kai 
EouKev Evepyeta Tivt...). This also shows clearly that, in Anstotle’s view, 
pulsation does not occur in the arténai but in the heart and subsequently 
in the other parts of the body. 


482b34: ‘But perhaps, in relation to the underlying substance of the 
living creature, when it starts to function in reality, it is a necessary 
side-effect’ (taxa 5é mpd¢ Thy droKEeEvNV Odoiav tod Coov Thy Ex Tic 
EVEPYELAS AVAYKN TODTO TAPAKOAOVOEIV). 

W.S. Hett 497: ‘Perhaps this is a necessary consequence of the 
animal’s underlying essence, which is realized in activity’; J.F. Dobson 
had: ‘essential nature’. J. Tricot 182: ‘Et peut-étre est-ce Ja une suite 
nécessaire de la substance fondamentale de |’animal, et résultant de son 
activité méme’. 

‘These translations fail to make clear what ‘the underlying essence’ is 
(and whether in fact Aristotle can call an essence ‘underlying’ at all). 

In our interpretation Anstotle is saying the same as in 9, 485b12-15: 
the substance which forms the living creature in indissoluble unity with 
the nutritive soul, and which is also active in the living creature to which 
this soul owes its existence. 

Aristotle regards the pulsating movement in the heart and the other 
blood vessels as a necessary consequence of the activation of the nutri- 
tive soul’s instrumental body: as soon as a fertilized egg cell starts to 
absorb food, however weakly in the beginning, this food is concocted 
and so ‘boiled’, with ‘evaporation’ of the moisture in it. This leads to 
the pulsation. 


[The question: “How??] 


4, 482b36: “There is an indication that pulsation has nothing to do with 
respiration’ (611 8’ ovdEV MPO THV AVANVOTV O GEVYLOG, ONLETOV). 
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This is a devastating blow to Aristotle’s opponents, whose position 
entailed that the pulsating movement was an effect of the innate pneuma 
as vital breath. J. Tricot 182 n. 5 seems to have no idea of the conflict 
when he notes: “Tout en étant une fonction du xvevua.’ 

In Anim. I 1, 403a30 Aristotle describes ‘anger’ as ‘a surging of the 
blood and heat round the heart’ (Ceo tod mepi Kapdiav atpatos Kat 
Qeppod). This shows that it is a matter of the soul which has effects in the 
blood (and not in respiration). 


4, 483al: ‘when someone breathes rapidly or evenly, and when he 
breathes heavily or lightly’ (é6v te yap muKvov Edy te OWadov éav TE 
OPOSPOV 7 APALOV GvanveN TIC). 

Cf. Rhet. 1 2, 1357b18 on a patient with fever. 


4, 483a2: ‘the pulsating movement is the same and unchanged’ (0 ye 
GPVYLOSG GLOWS KAI O ADOC). 

Cf. Probl. XX VII 3, 947b29: ‘For the throbbing of the heart is differ- 
ent’ (Enei Kai 1) tig Kapdias mdnoic obx OpLota. ..). 


4, 4834: ‘in the case of fears, hopeful expectations, and afflictions of the 
soul’ (év tois ths Worxiis POBots EAntow Gy@victc). 

Cf. P.A. III 6, 669a18: ‘This jumping of the heart is almost exclusively 
found in man, because only he has hope and expectations for the future’ 
(tO tc mHSHoews Sia 16 pdvov ev eAntdr yiveoVar Kai mpoodoKia Tod 
WEAAOvtOG). H. Bonitz, Index 592a14 refers to Pl. Tim. 70c: ‘And for the 
heart, that starts to pound when we anticipate danger and when passion 
is aroused’ (tf 6é 51 aNStoer tic Kapdtac ev ti TOV SetvOv Tpocdoxia 
KQL TH TOD Ovpod eyEpoet). 

In Anim. I 1, 403a-b1 Aristotle said of these emotions that they do 
not take place ‘without body’. But in II 1 this ‘body’ is said to be the 
‘Instrumental body of the soul’. Hence this talk about ‘fears of the soul’ is 
far from un-Aristotelian. In Resp. 20, 479b26 Aristotle talks about ‘fear 
and morbid afflictions’ (61a @dBov Kai 614 7G80¢ voonpatiKov) in his 
explanation of palpitations, the heart’s pounding, which can even lead 
to death (by cardiac arrest, we would say). 


4, 483a5: ‘But we need to consider whether it is true that pulsation also 
occurs in the arténat, even when its rhythm is constant and regular’ (ei d& 
Kai év TATS ApTNpiaic 6 GEvyLdc, KaV 6 AdTOG Ov Ev PLOLG Kai OUAADS 
1, oxentéov). 
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The definitive answer to this question is given in 4, 483a15: pulsation 
occurs as soon as the heart develops, and lungs and artériai do not yet 
exist. But a denial already followed from 482b36: pulsation has nothing 
to do with respiration. 


4, 483a6: ‘even when its rhythm is constant and regular’ (kav 6 adtoc 
Ov ev POOLS Kai dpaAdc 7). 

This refers back to 4, 483a2: ‘the pulsating movement is the same 
and unchanged’ (6 ye cpvypog Gpotog Kai 6 adtdc). W. Jaeger corrected 
Kat to Kav. A. Roselli adds <&v> before 7. But Jaeger’s proposal is to 
be preferred. 


4, 483a6: ‘At any rate it does not seem to be the case for parts which 
are far removed [from the heart]’ (obk gouxe 5é ye tots paKpav 
GINPTNWEVOIC). 

For paxpay, cf. Probl. X 23, 893a39: ‘far removed from the source’ 
(MaKpav tic apxiic Gnaptmpevar) and Rhet. I 5, 1407a24: ‘but they 
must correspond in a period which can be remembered and not be 
too far removed from each other’ (Set d€ gos pépvytar &vtanod1dd6von 
GAANAOIG, KOI HNTE HOKpav dmaptiv). 

J.F. Dobson has here: “This does not appear to be so in the case of 
parts widely separated.’ 

But this remark seems at variance with 4, 482b17—18 and with Resp. 
20, 480a10: ‘and all the veins pulse and do so simultaneously with each 
other, because they are connected with the heart’ (kai apdCover at 
préPeg naoar, Kai Ga aAANAAc, 51a 10 HptijcBar ek thc KapdStac). 
We could therefore also consider the translation: ‘for matters which are 
so different’. Cf. L.S.J. and Philo, Agricultura 3: ob udvov odK Svta TH 
AdtTH, HAAG Kai Aiav &xnptnuéva.. Plutarch, Tiberius 3. 


[The question: ‘For what purpose?’] 


4, 483a7: ‘And it does not seem to occur for any purpose at all, as 
we already said’ (jxiota 6° évexd& tov gaivetar yiveoOar Kabdnep 
ELPNTAL). 

All the emphasis is on ‘it does not seem’. Perhaps this line refers to 
4, 482b30. 
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4, 483a] 1-17—the question announced in 482b26—29 is decided here: 
pulsation is the first movement, then the supply of food, and only then, 
as third, respiration. This passage shows once again how radically new 
Aristotle’s approach is in taking the vegetative level as the most funda- 
mental level. Every theory that identifies respiration as the fundamental 
function of life is thus sufficiently refuted. It has now also been proved 
that the bearer of vital functions cannot be the inhaled air but some- 
thing that is also present in plants and aquatic animals and land animals 
without a respiratory system, viz. the innate pneuma or vital heat. An 
additional consequence for Aristotle was that he came to see respiration 
as a system of refrigeration for the (higher) living creatures who possess 
such a respiratory system. 


4, 483al1—12: ‘But of these three it would be logical [in their view] for 
pulsation and respiration to be prior’ (tpi@v 8’ obo@v mpotEepov EvAOYOV 
ELVOL THY TE OMLYLOOSN Kal THY KvarvevotiKhy). 

There is a good reason to see these lines as representing the position 
of Aristotle’s opponents, given the use of the infinitive edAoyov eivat. 
This is ignored in the translation of J.F. Dobson: “And of the three, we 
may reasonably say that...’. Likewise W.S. Hett 499. A. Roselli 137 
does not use quotation marks here. 


4, 483a12: ‘For nutrition is always nutrition of something that already 
exists’ (11 YAP TpOPl MPOVTapyYOvTOs). 

J.F. Dobson wrongly translates: ‘for nutrition assumes their pre-exis- 
tence’, viz. of the ‘pulsatory and respiratory motions’. Likewise J. Tricot 
183; P. Gohlke 165: ‘Denn die Nahrung setzt ja beides voraus’. W.S. 
Hett 499 correctly has: ‘for nutrition implies something pre-existent’. 
Cf. A. Roselli 137: ‘la nutrizione compare quando I’essere gia esiste’. 


4, 483a13: ‘For respiration only begins when separation has taken place 
from her who has borne the new living creature’ (0 pév yop &varvelv, 
Otav &roAvOA tic KvovoTGS). 

Aristotle makes this explicit in G.A. II 6, 742a5: ‘animals with respi- 
ration which are differentiated in the womb do not breathe before the 
lungs are fully grown. And these and the preceding parts are formed 
before they breathe’ (ta 8’ &vanveovta Kai ev TH UATPG AapBe&vovta thy 
diapBpwow odk &vanvei npiv 7 6 nvedL@V AGBH tEAOc: SiapBpodtat 5é 
Kai odtog Kai te EunpooVev Ldpio Kpiv avanveiv). Respiration requires 
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lungs. The embryonic development produces these lungs in a process 
which does not involve respiration. 


4, 483a15: ‘But pulsation occurs from the very first, while the heart js 
forming’ (0 5& o@uypog evOdc ev tH apxh Evviotapevns thc Kapdtac), 

See earlier 4, 482b32-34 and G.A. II 4, 740a3: &noxpivetar mp@tov 
1 Kapdta evepyeta and al7. 


4, 483a 16: ‘as can be observed in incubated eggs’ (kaBd&nep ev toic mote 
YiVETaL MavEpov). 

Cf. P.A. III 4, 665a33: ‘In blooded animals the heart and the liver are 
immediately visible as soon as they are formed and while they are still 
very small. Sometimes they can already be distinguished in eggs which 
have only been incubated for three days, as small as a point’ (patvetor 
Yap EV Tots @otg éviote tTpItaiotc). See also G.A. II 1, 734a23-25: ‘for 
the lung is of greater size than the heart, and yet appears later than the 
heart in the original development’ (ueiCawv yap 16 péyeBoc Ov 6 nvebyov 
Tig Kapdtac Votepov gatvetar tic Kapdiac év tH & dpyiic yevéoet). 
This is a typical remark for Aristotle, with his great knowledge of how 
birds and fishes are formed from eggs. It presupposes observation of the 
process of hatching by the daily removal of one egg from the clutch of a 
brooding chicken in order to determine the stage of development. 


4, 483a17: ‘and it seems an activity and not an enclosure of air’ (Kat 
EOUKEV EvEpyeta TIVi Kal OdDK EvaNOATWeL MvEbLATOC). 
This puts paid to the option of 4, 482b29-32. 


4, 483a18: ‘unless this fact therefore contributes to this activity’ (et yn 
&pa todto npg ti évépyeray). 

The word ‘therefore’ (&pa) refers emphatically to 4, 482b34—36. 
Aristotle keeps open the possibility that pulsation is not itself an activity 
of the soul but a phenomenon that necessarily occurs in conjunction 
with the nutritive activity. 


CHAPTER FIVE 


[The relationship of respiration and nutrition in the theory of 
Anstotle’s opponents] 


5, 483a18: “But the air which is the result of respiration is [they say] 
transported to the belly’ (t6 5& nvedpwa 10 eK Tis avanvoric PépecBar 
uev eic ThV KOAtav). 

The infinitive pépeo8a1 suggests once again that an aspect of the 
theory of Aristotle’s opponents is represented here. A. Roselli 137 indi- 
cates this by using quotation marks. ‘The proposition may well render 
the view of Pl. Tim. 77c6-79a4. According to Plato, a living creature 
possesses life ‘amidst fire and air’ (€v rvpt Kai mvevpatt) (77al). This 
combination of fire and air is interwoven with the entire body like a 
fish-trap. 

Aristotle is firmly convinced that the inhaled air goes to the lungs 
via the windpipe and no further. After that the same air is exhaled via 
the same route. Aristotle’s opponents hold that the air is distributed 
throughout the body: 3, 482a35: ‘distributed to all parts’ (ei¢ navta 
51a5td008a1); 482b1: ‘And if respiration pervades the entire living 
creature’ (Stamvet mpoc nav); b3: ‘and the process of counterflow is also 
surprising if it takes place from all parts’ (t0 tig maAippotac, etrep G0 
navtwv); b7: ‘if it is also distributed to the bones’ (Kai cig 10 d0t0dV 
d1adidotat). 

In PA. HI 3, 664b6 Aristotle mentions people who believe that fluid 
is taken in via the windpipe, and he finds this ridiculous. P. Louis 
(1956) 73 and R. Ferwerda (2000) 86 relate this to Pl. Tim. 70c6-7. See 
also 9la4—6. In PA. III 3, 664b10 Aristotle puts forward the counter- 
argument: ‘For there is no opening from the lungs to the stomach, 
comparable with how we see the oesophagus leading there from the 
mouth’ (ndpog yap ovdeic gottv cic thy Koldiav Gnd Tod TAEdLOVOG, 
Wonep &K TOD GTOUATOS SpHpEV Tov OicopEeyov). 


9, 483a19: ‘the belly’ (thy Kordiay). 
Cf. PA. IV 10, 688b34: ‘After the chest comes the region of the belly’ 
(uet& dé 10 OtHBoc 6 Epi thy KOLAIav ~oTL tONOC). 
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This clearly states that, according to Aristotle’s opponents, the air 
which has been inhaled owing to respiration (and concocted into innate 
pneuma) is conveyed to the belly. This conception serves to explain why 
the entire living creature displays vital heat and vitality and perceptive 
activity in all its parts. (Aristotle held the contrary view that the innate 
pneuma is present throughout the living creature in the blood). Aristotle’s 
opponents therefore assumed a passage along the loins, starting with 
the bronchi, to the stomach. In 3, 482a34—36 Aristotle already said 
that his opponents must demonstrate that the pnewma of respiration is 
not distributed to all parts of the body, if they hold that respiration 
mainly serves the purpose of refrigeration. 

This ‘passage’ (poros) along the loins is therefore an independent 
‘vessel’ (and therefore distinct from the pores in the aréériai mentioned 
in 1, 481a22). Cf. Pl. Tim. 78c6. This chimes with the observation in 
5, 483b25 that the vessels and the artériai are connected with the intes- 
tines and the belly. These vessels and artériai are held responsible for 
the drawing in of food. In 6, 484a27 Aristotle seems to exclude the 
possibility of passages leading from the belly and the drawing in of food 
via this route. Likewise in 6, 484b4: ‘how and through what passages 
does transport from the belly take place?’ When at 8, 485a8 he says 
that the belly has its own movement (and implies that this movement is 
due to sinews which possess pneuma—and therefore not to bones), this 
also seems an argument against the central role which the opponents 
assign to the respiratory process. 

In Tim. 73a3 Plato talks about ‘the so-called abdomen’... ‘It serves 
to contain surplus food and drink’ (nopatog edéopatds te... TV 
ovopaCovévnv K&tw KolAiav brodoynv) and also calls it ‘manger’ 
(patvn), 70e. 


9, 483a20: ‘not via the oesophagus’ (ob 81& tod otoucyxov). 

otOLaxos is the throat or oesophagus. Cf. H.A. I 16, 495b19: “The 
oesophagus communicates at the top with the mouth; it adjoins the 
windpipe, and is attached to the spine and the windpipe by membranous 
ligaments; it ends via the midriff in the belly; it is fleshy and elastic’ 
(O de otdpaxos ptntar pév &vabev Gnd tod Otdpatoc, ExdpEVOS THS 
ApPtnpiac, cvvexnc Ov npdc te THY Pax Kai Thy aptnpiav dpevM@deot 
deopoic, teAevta Sé 51a tod SraGdpatos cic thy Koidtav, capKoerdns 
OV THY PvoW, Kai tao ~xwv). PA. IV 5, 678b25. But see also Resp. 
11, 476a31: “The windpipe is situated before the oesophagus, through 
which food passes into what is called the stomach’ (npotépa yap Keitar 
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f UpTHpia tod oicogayov, 61’ od 1 TPO@N NopEveTat Eic THY KAAODPEVTV 
KOLALaV). 

The inhaled air cannot pass via the oesophagus into the belly, like 
food, because the inhaled air has first gone to the lungs to be concocted 
(2, 481430). So an open connection must be assumed from the lungs to 
the other parts of the body, and in the first place to the stomach. 


5, 483a20: ‘there is a passage along the loins’ (népov eivor nape thy 
dogvv). 

Aristotle uses the neutral term ‘passage’ here. But of course he must 
be talking about an arténa in the sense of his opponents, for in their 
view only the arténa contains the vital breath (5, 483b12 and b18). It 
cannot mean ‘pores’ here, as in 1, 48]a22 and 25 and in 5, 483b19. 
Perhaps Aristotle deliberately chooses not to use this term now, because 
artéria for him stands for ‘the windpipe’ in the sense of the connection 
from mouth to lungs. 

In his account of the venous system according to the otherwise 
unknown Syennesis of Cyprus, Aristotle reports that, in this system, 
the thick veins run from the navel along the loins: H.A. HI 2, 511b25: 
EK TOD OLOAAOD napa tHv dogdv. The Greek talks in singular about 
‘passage’ and ‘loin’. What is meant, obviously, are two parallel ‘pas- 
sages’ along both ‘loins’. We can compare Pl. Jim. 78a6 f£; 78c4—8; 
78e3—79e4. 


5, 483a22: ‘from the bronchi’ (€x tod Bpoyyxiov). 

This term is read by ms Z. The others have Bpayyiov, which in 
Aristotle usually means ‘gill’ (of fish). Bpoyytov does not occur elsewhere 
in the Aristotelian Corpus. Bronchion in 5, 483a22 is something to do 
with the Bpdoyxog, ‘windpipe’ or ‘throat’. We might think of a branch 
of the windpipe. Cf. Pl. Tim. 78c3. 


5, 483a22: ‘and out again’ (kai mA &€o). 

Anistotle means inhalation via the mouth, windpipe, lungs, the passage 
along the loins to the stomach, and then the same way out again. But 
we should consider that, in some views, air can also enter via the pores in 
the flesh and the skin and go out again. Cf. Resp. 5, 472b15 (refutation of 
the theory of simultaneous air displacement—feriésis / antiperistasis—in 
Plato’s Tim.). And cf. Pl. Jim. 78d4—6: ‘The network sinks away into the 
body—for the body is rarefied in its composition—and then moves out 
again’ (tO dé TAEypa, H>¢ Svtog ToD GOMUaATOs LaVod, SvecOai ctaw 5V 
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avtod Kal naAtv €€w) (in a description of the process of inhalation and 
exhalation). 78e4 describes the effect of this inhalation and exhalation: 
‘and this entire activity and passivity has been bestowed on our body 
so that it could nourish itself and live by means of moisturization and 
cooling’ (tod0’ HuOv tH cdpati yéyove &pdSopévw Kati AvOYoXOLEVED 
tp£gecQar Kai Civ). 


3, 483a23: ‘And this last [in their view] can be established by percep- 
tion’ (todto dé th aic8ncer avepiv). 

J.E Dobson: ‘and this can be perceived by the sense’; likewise WS. 
Hett 499 and P. Gohlke 165. This calls to mind 4, 482b18: ‘But the 
movement of respiration is perceptible only to a certain extent, and is 
largely based on logical argumentation’ (1) Sé€ ti\¢ &vanvotic péxp1 bev 
tov Pavepa, to b€ NA€ov Kata Adyov). J. Tricot 184 has here: ‘Et ce 
mécanisme est percu par la sensation’, with a remarkable note: ‘C’est- 
a-dire que la thrachée...a la sensation du souffle qui la traverse.’ 

The respiratory system is perceptible in the rising and falling of the 
chest. But it is impossible to see how anybody can perceive the inhaled 
air being transported via a passage along the loins to the stomach, as 
the translations of Dobson and others suggest. We should connect 
tovto here with the preceding phrase kai m&Atv &€. That the inhaled 
air finally leaves the body is in any case an empirical fact. This could 
be alluded to by ‘obvious to a certain extent’ (uéypi wév Tov Mavepa) 
in 4, 482b19. 

If this is mght, we have another clear connection between chap. 4 
and chap. 5. 


[A problem relating to the subject of perception] 


5, 483a23: ‘But there is also a problem with [their view of ] perception’ 
(Exe1 8 Groptav Kai t& epi thy aicOnor). 

J.-F. Dobson: ‘the question of this perception raises a difficulty’; W.S. 
Hett 499: “But the circumstances of this perception present difficulties’; 
P. Gohlke 165: ‘(Dies lasst sich unmittelbar wahrnehmen,) doch hat 
diese Wahrnehmung ihre Schwierigkeit.’ Likewise J. Tricot 184. 

But there does not seem to be a material connection between the 
problem raised now and the preceding passage. The expression ‘to 
establish by perception’ raises a general question regarding the theory 
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of perception held by Aristotle’s opponents. Thus A. Roselli 99 and 
137: ‘Fa difficolta anche la sensazione.’ This does more justice to the 
words ‘(their view of ] perception’ (t& epi tiv aic@now). Cf. GA. II 
6, 743b32: “There is a difficulty about what happens with the eyes of 
animals’ (ye. 8’ &ropiayv 10 epi todg d6@BaApovs ovpPatvov). 

The aporia relating to perception goes from 483a23 to 483a35. In 
483b1 Aristotle links his argument back to 483a22 with the words ‘the 
outer air’ (t@ €Eq). 


5, 483a24: ‘For if only the artéria perceives’ (et yap 1 a&PTHPIAa LOvov 
aicOdvetat). 

This has not yet been mentioned in what goes before. Anstotle’s oppo- 
nents hold that the perceptive faculty is a function of the vital breath, 
which they situate in the artériai, which are present throughout the body. 
(The skin also has artéra everywhere according to 5, 483b16.) 

A. Roselli 99 notes: ‘il redattore di Spirz fa nferimento ad una teoria 
che presuppone appartenga all’arteria, e solo ad essa, la facolta di per- 
cepire. Le fonti non permettono di identificare chi la abbia sostenuta.’ 
But this last statement is disputable. The author of Spox may be think- 
ing here of Pl. Tim. 77e5~8. And Tim. 43b5-c describes perceptions as 
‘movements which are conveyed throughout the body to the soul’ (ai 
KWHGELS EXI THY WoYTV OEpopEVar (51% TOD GMpatoc). A connection is 
made here with the pendulum movement of the nutritive process. Cf. 
45d1: ‘It therefore passes on...these movements through the entire 
body as far as the soul. In this way it brings about perception’ (tovt@v 
TOS KIvoeic S1ad150v cic Grav tO COLA peExpi ths Wrxiic aloBnow 
nmapeoyeto). Cf. Pl. Tim. 64b3 f£ on the origin of perceptions. Things 
like bone and hair do not have powers of perception; perception is 
mainly connected with ‘fire and air’ (64c6). See also Jim. 67b2 on 
speaking and hearing by means of the air. 

Aristotle himself postulates that the anima sensitiva, in the centre of the 
living creature, is the subject of perception in indissoluble unity with its 
‘instrumental body’, pneuma (which in that case can be called ‘perceiving 
body’ (c@pa aicOnt1«6v)—Anim. II 1, 412b24—25).! In Aristotle’s view, 
therefore, pneuma itself is not the subject. The subject is the immaterial 
soul as entelechy. In PA. III 4, 667b19 Anstotle explains the unity of 


' Cf. A.P. Bos, The soul and its instrumental body 103-109. 
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the system of blood vessels, which starts and ends in the heart, with 
reference to the unity of the anima sensitiva, which is situated in the 
heart, and according to the principle of vital heat. 

From this position he asks critical questions about the view of his 
opponents. 


5, 483a25: ‘is this by the breath which flows through it or by the total 
mass or by its material substance [viz. the arténa alone]?’ (notepa 1 
TVEOMATL TO OU ATTIC, TO SyKw 7] TH GMUATL) 

J. Dobson: ‘does it perceive by means of the wind which passes 
through it, or by its bulk or by its bodily constitution?’ 

A question here is whether the author is referring to the mass or 
physical condition of the arténa or of pneuma. Probably the first. 

Aristotle seems to be presenting a double dilemma here: according 
to Anstotle’s opponents, perception is connected with the arténa 


rh by the total mass 
or 
/ \ by the arténa alone 


or by the soul which dominates the pneuma. 


The first, fundamental dilemma is: the subject of perception is (a) the 
arténia or (b) the soul which dominates the vital heat. As Sens. 1, 436b6-7 
shows, the dilemma is false for Aristotle, since ‘perception reaches the 
soul via a body’ (} ataOnotc 51 Gmpatos yiyvetar tH Worf). 

For option (a) of this first dilemma the author then indicates two sub- 
options: if the artéa itself is the subject proper of perception, does this 
perception depend on artéria plus breath or on the nature of the arténa 
alone? (A. Roselli 100 deletes the words 7 1@ odpati in 483a23, which 
she regards as a marginal gloss explaining t@ dy«@. But the proposal 
is less than compelling.) 

The alternative Euwvyov 7] woyn in 5, 483a31 seems to take up 
the alternative indicated in 483a24—26: the vital breath of Aristotle’s 
opponents is either ‘soul’ itself or (‘first instrument of the soul’ and 
therefore) “ensouled’. 


5, 483a25: ‘Or, if air is the first that comes directly below soul, does 
the arténa perceive by that which is more dominant and prior [viz. the 
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soul]?’ (7 eimep 0 aNHp np@tov bxo thy oxy, TH KvpLOTEp@ Te Kal 
RPOTEP®) 

J.E Dobson’s translation is incomprehensible and erroneous: “Or if 
the air comes first below soul, may it perceive by means of this air 
which is superior and pnor in ongin?’ J. Tricot 184: ‘Ou bien, si lair 
vient d’abord au-dessous de |’ame, est-ce par le moyen de cet air qui est 
supérieur et antérieur?’ WS. Hett 499 seems closer to the mark: “Or if 
air is first after the soul, does it perceive by this, as supenor and pnor?’ 
P. Gohlke 165 probably grasps the nght meaning: “Gewiss geschieht es, 
da Luft der Seele zunachst untersteht, mit diesem beherrschenderen 
und ranghoheren Mittel.’ 

M. Pohlenz, Die Stoa (1959) I 73 quotes this passage: ‘Auch Anisto- 
teles, fiir den das immaterielle Eidos des Lebewesens die Seele war, 
sah in diesem Pneuma wenigstens “das erste unter der Seele”, den 
korperlichen Stoff, dessen sich die Seele bedient, um den Korper zu 
erhalten und zu lenken.’ This is criticized by FE. Solmsen, ‘Cleanthes 
or Posidonius? The basis of Stoic physics’, in Meded. der Kon. Nederl. 
Akademie van Wetenschappen, afd. Letterkunde, Nieuwe Reeks vol. XXIV 
(1961) 265-289; repr. in id. Aleine Schriften, vol. 1 (Hildesheim 1968) 
436-460, p. 451 n. 59. 

Clearly ‘that which is more dominant and prior’ (t@ Kupiwtép@ TE 
KaL Tpotepw) refers to the soul: if the vital breath comes first directly 
below the soul, the soul is therefore ‘prior and more dominant’. So the 
author here considers an option as proposed in |, 481al7, i.e. a unity 
of the vital breath and a soul as regulating and governing principle 
(comparable with Aristotle’s own view of the soul as the entelechy of 
an instrumental body). 

Cf. Pl. Tim. 46c7~—e2 on the soul as ‘cause’ and the elements as ‘aux- 
iliary causes’, esp. 46d5: ‘For of all beings there is only one to which 
belongs the possession of insight, and we must call this soul. And this 
being is invisible, whereas fire and water and earth and air were all 
formed as visible bodies’ (... yoynv—todto S& ddpatov, ndp Sé Kal 
Vdop Kai yh Kai hp cdpata ndvto opata yéyovev). 


5, 483a27: ‘What then is the soul?’ (tt obv 4 woyn;) 

This question relates to the psychology held by the people whose 
theory Aristotle is critically analyzing. Aristotle’s own answer is restated 
in chap. 9: it is the vital principle that uses the innate pneuma as its 
instrument. 
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5, 483a27: “They say that it is a power that is the cause of this move. 
ment’ (S0vapiv PAGL THY AiTLAV TG KLVNOEWS THSG TOLADTNG). 

The movement here must be the movement of the vital breath 
throughout the living creature; cf. 5, 483a19; a22. At 4, 482b21-93 
he suggested that respiration has its ongin in a ‘power of the soul or 
in the soul’. So the soul is interpreted by the opponents as the power 
which causes the movement of respiration. Aristotle’s opponents appar- 
ently characterize the soul as the prnciple of (vital) movement. This calls 
to mind Pl. Phaedr 245c9 and the texts in Jim. 69d ff on the divine 
and the two mortal soul-parts. Cf: also Tim. 78d7: ‘And as long as the 
mortal creature can hold its structure together, this process continues 
ceaselessly’ (kai todto, Ewonep Av to Bvntov ovveotnky CHov wh 
dianavec8a1)—.e. as long as the fluctuating movement of respiration 
goes on—, and Anistotle’s refutation of Plato’s doctrine of soul (as being 
characterized by a movement of its own) in Anim. I 3, 405b31—406b25 
and 407a35-407b11. 


5, 483a27—29—cf. Anistotle’s criticism of the theory how the ‘parts’ of 
the soul are spatially distributed in Anum. III 9, 432a15 ff; 10, 433b1: 
‘But those who distinguish parts of the soul, if they distinguish and 
divide the soul according to its powers, find themselves with a large 
number: vegetative, perceptive, intellective, deliberative, and also appe- 
titive’ (toig dé Siaipodo1 TH LEPY tTi¢ Woxtic, Ev KATH tas SvvapEIC 
SiaipGor Kai yopiCovor, R&UMOAAM yivetar, Opentixdv, aicoOntiKOVv, 
vontiKov, BovAEvtiKoV, ETL OPEKTLKOV). 


5, 483a28: ‘But of course you cannot rightly criticize those who describe 
the rational and the emotional parts as powers. For they, too, describe 
those parts as powers’ (7 dfiAov «wg obdK dpBGc emityhoers toig tO 
Aoytotikov Kai Pvukdv: Kal yap odtoL wo Svvépers AéyovO1). 

This answer immediately recalls Plato’s talk about a ‘rational’ and 
an ‘appetitive’ power of the soul. For the Timaeus, cf. 69c5 ff on the 
immortal and the two mortal soul-parts and 70a2: ‘the part that pos- 
sesses manliness and passion’ (tO petéxov tig woxfic avopeias Kat 
Qvpod). 

Aristotle himself also talks about dvvaperc, but as different powers 
of one soul. Cf. Resp. 8, 474b10: ‘Now the other faculties of the soul 
cannot exist apart from the power of nutrition...and this not apart 
from the natural fire’ (tao pév obv &AAUG Svvduets tig woyric Kdbvatov 


COMMENTARY CHAPTER FIVE 12] 


jndpyew aver tig Qpentixijg... tadthv 5° Gvev tod @vorkod nvpOc). 
JE Dobson starts this sentence with: ‘Or is it clear that you will not be 
right in...’. P Gohlke 197 finds it hard to decide whether énitipjoeic 
is a verbal form or a noun. WS. Hett 501 translates correctly here: 
‘Surely it is clear that one is not nght to censure...’ 

But the problem here lies in the words Kai yap odto1. Does this 
mean: ‘For they too’, in the sense that these persons who talk about 
1) AoYLOTLKOV KO. BvLkdv are different from the people who call the 
soul the ‘principle of movement’? Thus J.F Dobson, WS. Hett, 501 
and P. Gohlke 166. 

D. Holwerda (August 18, 2005) has proposed to reconstruct the sen- 
tence and read: 7 SfAov a> OdK dPBHc EnitTILNOEIs TOIs TO AOYLOTIKOV 
Koi Svpikov—Kai yap odto1— ac Svvepers A€yovot, in which A€yovot 
is a participle depending on tots. Cf. 9, 485b35: ‘those who say this’ 
(toig otH A€yovolv). 


5, 483a30: ‘But if the soul is present in this air, the air is ordinary air. 
Or does it really undergo an effect [from the soul] and thereby change? 
Obviously the air as ensouled or as soul is brought to what is akin to it, 
and like increases by like’ (&AX’ ei 5) 1 woyt ev 1@ GEpt tobt@, Odtds 
YE KOLVOG, 7 RaGY@V yE TL KAL GAAOLODpEVOG; EvAOYWS GV ELyoXOV 7 
WUYT] MPVS TO OVYYEVES PEPETAL KAI TH OLOIM TO Sporov avEetat). 

After xoivog W. Jaeger had a full stop; after aAAoovDpEVOS not a 
punctuation mark, but a comma after ebvAoymso and yvyn. He also 
read 61. A. Roselli 101 puts gwyoxyov 7 woxn between cruces interpretum. 
Probably by mistake, she writes 5€. In her commentary on p. 100 she 
also has 6m. 

J.F. Dobson follows a strange course here: ‘But if the soul resides in 
this air, the air is at any rate a neutral substance. Surely, if it becomes 
animate or becomes soul, it suffers some change and alteration, and 
so naturally moves towards what is akin to it, and like grows by the 
addition of like.’ Likewise in the Revised Oxford Translation (1984). WS. 
Hett 501 has minor changes. 

P. Gohlke 166 includes the surprising translation: ‘dann versteht man, 
wieso die Seele gut kihlt’, as if the text reads edyoxtoc! J. Tricot 184 
has: ‘une substance commune’. 

KOww0g can be taken here as the ordinary air familiar to everyone, like 
‘“ordinary” food’ in 2, 482a10. Aristoteles then asks whether this air of 
the vital breath remains ordinary ‘air’, or whether this air undergoes 
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an effect from the soul, of which it is the vehicle. Aristotle himself js 
firmly convinced that the ‘natural body’ which becomes the organon of 
the soul can no longer be solely judged according to the laws of natural 
bodies. He raised this question in Long 2, 465a26 ff 

EuWwoxov 7) woyr—all manuscripts here read edyvyov (which can 
mean ‘brave’ in Aristotle), which poses insurmountable difficulties to 
all interpreters. The entire sentence is problematical. The vital breath 
in the theory of Aristotle’s opponents, as in 5, 483a24—27, is either 
identical with the soul or ensouled. 


5, 483a3 1: GAAovovpevog—viz. the dnp. Cf. 2, 481b9-10: ‘What agent 
would be capable of bringing about a change and alteration so rapidly?” 
(ti odv 16 OTH Tayd PETABdAAOV Kai GAAOLODV;). The subject there is 
the ‘change’ of inhaled air to pneuma owing to the effect of vital heat. 


5, 483a32: ‘brought to what is akin to it, and like increases by like’ 
(MPOG TO OVYYEVEG PEPETAL KAL TO OLOw TO Sporov adEetat). 

Cf. Pl. Tim. 79d6: “We must admit that heat by its nature goes to 
its own place, that is, outwards, to what is akin to it’ (t0 Oeppov bn 
KATA OdoL Eig THY adtod yopav EEw npds tO Guyyeves GpoAoyNtTEOV 
iéva). 

This is followed in 79e2 by: “The...air which falls into the fire is 
heated, whereas the air which passes out is cooled’ (to 5&...€ig 10 TDP 
eunintov Deppaivetar, 70 8’ €€vov woyetar). And see 57a3-b7, with b5: 
‘before they either, entirely repelled and dissolved, find refuge with their 
own kind, or, defeated, become one from many in a unity which resem- 
bles the victorious kind, and continue to live with it’ (npiv...ékgvyn 
Lpos tO ovyyevéc, 7) viknPevta, Ev EK TOAADV OpoLov TH KpATHoOavTl 
yevopevov, adtod ovvoikov petvn). These passages seem to warrant 
the proposition that Aristotle has the Timaeus in mind here. It might 
therefore be suggested that our text should be corrected from 483a30 
to: GAN’ ei SH woxn ev TO Gépt TObTH, ODTOS ye KOIVdc; 7] MAHOXOV 
yé Ti Kai GAAOLODEVOG; EdAOYs GV [ELWoYOV 7H] Whyn<taL> mpd TO 
GOVYYEVES PEPETAL KAI TH OpLOiw tO Guotov adEetar;) In that case the 
translation should read: ‘But if then the soul is present in this air, is the 
air ordinary air? Or does it really undergo an effect [from the soul] and 
thereby change? Is it reasonable that it [the vital breath], <when it is 
cooled>, goes to what it is akin to it, and does like increase by like?’ 

Plato had previously said in 77al: ‘But this being necessarily had 
to lead its life amidst fire and air’ (thv 5€ Conv év ropi Kai mvedpatt 
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ovveBatvev && avayxn, exe odt@). For a critique of the principle ‘like 
is attracted to like’, cf. G.A. II 4, 740b12. 


5, 483a33: ‘Or is this not so? For the whole is not air’ (7 od; to yap 
OAOV ODK Amp). 

J.E Dobson: ‘for it may be contended that the air is not the whole of 
soul’; W.S. Hett 501 virtually identical. P Gohlke 166: ‘Das ganze ist 
ja nicht Luft.’ J. Tricot 184 differently: ‘Car, enfin, la totalité de ame 
n’est pas de l’air...’. Likewise A. Roselli 137. 

Starting from his own point of view, Aristotle puts forward here: ‘the 
whole is not identical with the air of the vital breath’, but the whole 
is the unity of ‘soul plus pneuma’. ‘This means that the ‘natural body’ 
which is the instrument of the soul no longer functions purely accord- 
ing to the laws of this natural body. 


5, 483a34: ‘Or not this either? That which brings about and has brought 
about this power, that is the origin and foundation’ (i ob; 16 tadtnv 
KOLDV Kai TO NOLHOaV TOOT’ &pxT Kai DndBEIC). 

W. Jaeger adds <GAAG> after od. A. Roselli indicates a lacuna there. 
Neither suggestion is strictly necessary. In the previous sentence Aristotle 
seemed to underline the subordinate position of the vital breath by stat- 
ing that the natural body ‘makes a contribution’ to the vital functions. 
Now, it seems, he emphasizes even more strongly that ‘the whole’ (a33) 
brings about the functions and that ‘the soul and its instrumental body’, 
as an indissoluble unity, are the founding principle. 

In this explanation Aristotle reviews three options: 

(a) Air is the vehicle of the soul, but otherwise behaves like ordinary 
air. 

(b) Air is ensouled and is a real factor in the combination of soul and 
breath. 

(c) The soul is the founding principle, which uses the air as its instru- 
ment. 


Perhaps we should read a question-mark after bx6Qeo1c too (as Jaeger 
did) and translate: ‘Is that which brings about and has brought about 
this power the origin and foundation?’ 
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[Is the vital breath identical with or different from the outer atr?] 


5, 483b1: ‘But do non-respiring animals have no breath in order 
that the air in the arténa is not mixed with the outer air?’ (totg dé ph 
GQVATVEOVSL, IVa GVENIWIKTOS TO EEW;) 

Cf. the reproach directed at Plato’s Timaeus in Resp. 5, 472b9: ‘For if 
respiration occurs only in land animals, we should be told the reason for 
this’ (ei HEV Yap Ldvoic TO Tis avanvoric DrapxeEI ToIg nECOiIc, AeKtéov 
THV QitLAV TOD LOVOIC). 

J.-F Dobson translates here: ‘In the case of non-respiring creatures, 
where the internal air is not mixed with the external...’, and explains 
in n. | that he opts for ‘the relative use of tva’. W.S. Hett 501 follows 
in his footsteps. Likewise J. Tricot 184. A. Roselli 137: ‘in cui aria 
interna non si mescola a quella esterna.’ Differently P. Gohlke 166: 
‘Bei den nicht atmenden Geschopfen soll sich die Lebensluft mit der 
ausseren Luft nicht vermisschen.’ 

As in chap. 2, 482a7—8: ‘the living creatures which do not have 
respiration’ (toicg d€ wy Gvanvevotikotc), Aristotle again raises the 
issue here that life does not just occur in animals that breathe. And 
he immediately asks what the reason for this could be. “Iva probably 
expresses an intention here and the sentence should be read as an 
ellipsis: toig d€ ph &varnveovow (odK ~otiw a&varvon) tva cvEripPiKTOS 
(6 ow cp) tO FEw (Képr 7); 7 o%,...It seems most likely that 483b1-2 
is an independent objection. The theory of ‘Aristogenes’ ignores a large 
number of living creatures. Why is it that they do not need ‘air from 
outside’ if the passage and assimilation of their food does depend on 
the movement of air in the arténa? But again, as in 2, 482a7—19, he 
leaves room here for the objection that insects perhaps possess some- 
thing like respiration. In 5, 483b33-34 he mentions that, in the view 
of his opponents, fish possess respiration. But in 6, 484b1—4 he draws 
attention to crustaceans and shellfish. It is almost certain that they do 
not have respiration. 

Section 483b1-12 contains a striking number of passages which 
talk about a form of ‘mixture’: bl; b8; b10; b12. This may recall 
Empedocles, who conceived of the soul as the logos of a certain ‘mix- 
ture’ (Anst. Anim. I 4, 408a13). 

avenipiktog—only here in the Aristotelian Corpus according to 
H. Bonitz, Jndex. 


5, 483b1: ‘Or is this not the reason, but is it mixed in a different way?’ 


(0B, AAG Kat’ &AAOV tpdnov HELYVOLEVOG;) 
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Cf. 2, 482a7-19, where something ‘lke respiration’ was ascribed to 
(non-respiring) insects. 


Objection 


5, 483b2: ‘And how does the air in the arténa differ from the air outside?’ 
(tig odV T Stapopa tod Ev tH Aptnpig. mpd tov EFa;) 

This critical remark does not refer to living creatures that do not 
breathe. The arééria as discussed in chaps. 1-8 is a concept inextncably 
linked with the activity of respiration (and next with the nutrition of 
the innate pneuma and the other parts). 


5, 483b3: ‘For it is plausible and perhaps even necessary that it differs in 
fineness’ (Siagépew yap edAoyov, Tuya SE Kal GvayKatov, AentoTNTL). 

Cf. 1, 481a22—25 and 2, 481b3-8 on the fineness and thickness of 
pneuma. The discussion here does not refer to the system of Empedocles, 
which Aristotle describes in Resp. 7, 473b1—5; the discussion there 
concerns the fineness of air compared with the thickness of blood 
particles. 


5, 483b4: ‘But there is also the problem whether it is hot by itself or 
by something else’ (&AA’ ét 5& Ka’ adtov Bepydg 7 VO’ EtEpov;) 

Cf. 2, 481b12-15. This passage stated explicitly that, according to 
‘Aristogenes’ and his supporters, though the inhaled air resides in the 
lungs and the arténa, this does not mean that they are also the seat of 
the vital heat as an independent principle. The air is heated as a result 
of the movement of the air. 

According to Aristotle, pneuma itself is the vehicle of vital heat—G.A. 
II 3, 736b33-737al. Aristotle also calls pneuma ‘hot air’ (G.A. II 2, 
736a1). But we should consider that, in his view, pneuma is not identical 
with the inhaled air and that this ‘heat’ is not identical with fire, but 
has an astral origin. 


5, 483b6: ‘But it receives help through refrigeration’ (BonBettar de th 
Katayveet). 

W.S. Hett 501: ‘but it is assisted by refrigeration’; likewise J. Tricot 
185. A. Roselli 138: ‘ma riceve il soccorso del raffreddamento.’ P. Gohlke 
has completely lost his way here. BonBeitar should be taken passively. 
“The vital breath is assisted by the process of refrigeration’ and so must 
be warmer than the outer air. Cf. Resp. 8, 474b22—24: “What is fiery does 
not go out through cooling but through exhaustion. Hence it needs to 
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be cooled if it is to go on. This helps against that form of extinction’ 
(pVeipetar tO mvpodpEvov, od WoYOLEVOV GAAG papatvopEvov. dor’ 
avayKn yiyvec8ar katéwoEww, ei wédAer tedEec8a1 cwmtnpiac: todto 
yap BonVet xpdc tadtnv tiv pBopcv), and 9, 474b28; 29; 10, 475b16. 
And cf. Pl. Jim. 70c-d: ‘the gods devised a plan of relief.... Hence 
they grafted on the lungs as a remedy’ (éxikovpiav pnyave@pevor thy 
TOD NAEdpLOVOS IdEav EveMotEevoay). 


5, 483b6: ‘Which views are right?’ (notepa 5é;) 

J.E Dobson: ‘But which is really the case’? Likewise WS. Hett 501 
and A. Roselli 138. J. Tmcot 185 is closer to the mark: ‘Mais a laquelle 
des deux explications se rallier’? 

The question relates to a plural: ‘which answers should we give to 
these two questions?’ Aristotle here discusses the question: is there a 
difference between the air outside and the air inside a living creature? 
(b2-3). He divides this into two sub-questions: 

(1) is there a difference in density? 
(2) is there a difference in heat? 


5, 483b6: “The air outside is at rest, but when enclosed, it becomes 
pneuma’ (Em pev yop mpaiic, guneprrngBeic 52 nvedp0). 

J.-E Dobson: ‘for when outside it is soft, but when enclosed the air 
becomes breath’; W.S. Hett 501: ‘Outside the air is mild, but when 
enclosed it is breath’. P. Gohlke 21 proposes to replace npaiig with 
rayog and translates most strangely on p. 166: ‘Und ist es mit der Dichte 
so, dass die atissere Luft dick ist und nur Lebensluft in sich schhiesst, 
gleichsam eingedickt und irgendwie untermengt?” 

For éurepirng@eic, cf. 4, 482b31: ‘because it is enclosed’ (81a thy 
évanoAnywiv). Comparison of the two translations may suggest that 
mpaig contrasts here with the ‘pulsation’ of the pneuma in the artéria. 
If so, it is clear that P Gohlke’s proposal to replace mpaiic should be 
rejected. 

But we should also consider that Aristotle in 4, 482b32 has already 
dismissed the idea of a relation between the inhaled air and pulsation 
(which he connects with blood and the heart). 
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Objection 


5, 483b8: ‘obtain a kind of mixture’ (ut€w two AapPavery). 

It is relevant here that Empedocles described the soul as ‘the ratio 
of a mixture’ (Anim. I 4, 408a13: ‘And it is also strange that the soul is 
the ratio of the mixture. For the mixture of the elements resulting in 
flesh does not have the same ratio as that resulting in bone’ (Opotws 5€ 
&TOMOV KALI TO TOV Adyov THC WiEews eivar Thy woyxnv: od yap Tov adtOV 
yer Adyov H wiEIc tv otoiyetov Kad’ Tv caps Kai Kad’ Tv dotodv); 
al8: ‘This question can also be posed to Empedocles’ (axaitjoete 8’ 
a TIS TODTO ye Kai Nap’ EumedoxAéovs...). Spr 9, 485b26 mentions 
Empedocles explicitly in connection with his theory of ‘mixture’. Aris- 
totle may be suggesting here that his opponents hold the outer air to 
be inanimate and the inhaled air to be animate because it is air which 
has undergone a certain ‘mixture’. Cf. 4, 482b24. 


5, 483b8: ‘because it circulates in a moist and coarse-material environ- 
ment’ (év dypdTHTi TE KAI GHLATIKOIS GyKOIG KVAOTPEPOLEVOV). 

Cf. 2, 481b4: ‘And certainly it is also logical that it is thicker, mixed 
as it is with the fluid of the vessels, and of the entire mass of the body’ 
(kai piv Kai naydtepov adbtov evAoyov eivar pe’ dypdtntOs Ths ind THV 
ayyeiwv 6vta Kal TOV SAwv GyKwv). Moreover, fishes and other aquatic 
animals without respiration are also entirely surrounded by water and 
coarse-material masses. Cf. G.A. ITI 11, 762a27: ‘the sea contains much 
that is earthy’ (év Sé tf OaAGtty nOAD 10 yew@des Eveotwv) and 761a33: 
‘what is moist is by nature more plastic than earth and not much less 
material, and this is especially true of everything in the sea’ (16 te yap 
vypov ebrAactotépay exe THv OVGLV Tis YAS KAI CMLATIKTHV Od TOAAD 
Httov, Kai uddrota tH ev tf Gordy to1dt2). 


9, 483b9: ‘But in that case the air is not the finest, because it has 
undergone a mixture. Yet it is logical that the vehicle of the soul in a 
primary sense is very fine’ (ovK Gpa AEntOTATOG, EITEP HEMIKTAL. KOI 
unv evAoydov ye 10 tpAtov SextiKdv yoxi\<s). 

Again the idea expressed here is very close to that of 1, 481al6—-19. 
Anistotle firmly believes that pneuma in its pure state is of a different order 
from the coarse-material elements. Cf: Anim. 1 3, 407b20: ‘However, they 
only try to explain the nature of soul, but fail to pay any attention to 
the body which receives the soul’ (oi 5& povov Extyeipodot A€yew notOv 
TL woyn, rept Sé tod SeEopevov o@patos odBev Et1 rpoodiopiCovow) 
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(against the Platonists); cf: II 2, 414a10: ‘(the body) which receives the 
soul’ (tod dextiKod). 


5, 483b11: ‘unless something similar applies to the soul too, and it is 
not something pure and unmixed’ (ei wn &pa Kai } yoyxt torodtov, Kal 
od KaB8apov ti Kal Gutyés). 

Significantly in this connection, Plato, Jim. 92b describes aquatic 
animals as creatures which, because they do not possess a pure soul 
(tHV woxnv...daxabdptws éydvtwv), do not have pure respiration either: 
bdatoc BorEpav... &varvevov. 


5, 483b12: ‘Only the arténa: [they say] can contain breath (pneuma), but 
not the sinews’ (tiv dptnptav povov eivar Sextixyv mvebpatoc, 10 8% 
Vevdpov ov). 

Cf. b18. This seems another important difference between Aristotle 
and his opponents. In A.A. 7, 701b7—10 Aristotle describes how, through 
expansion or contraction of the innate pneuma, the sinews of a living 
creature are tensed or relaxed, thus setting the bones in motion; cf. 
8, 702a7—-21 and 10, 703a4—28. If the innate pneuma is not present in 
sinews, motion becomes impossible in Aristotle’s view. But why do the 
opponents say so emphatically that sinews cannot absorb pneuma? Is it 
because they do not have air-holes? 3, 482b7 does say that, according to 
the opponents, distribution takes place from the arténai to the bones. 

J.E Dobson, WS. Hett 501, and J. Tricot 185 wrongly connect this 
sentence with the previous one: ‘We may, however, reasonably expect 
that... and that the air-duct should be capable of receiving the breath, 
while the sinew is not.’ P. Gohlke 167 has: ‘Man muss auch wissen, dass 
nur die Luftader Lebensluft aufnimmt, nicht dagegen die Sehne’, but 
he seems to take this as the view of the author of De spintu. 

However, the infinitives here again indicate that the view of the 
opponents is being represented. A. Roselli 138 conveniently marks this 
by using inverted commas. 


5, 483b14: ‘that the sinews are elastic’ (16 bev vedpov Exel TAOLV). 

Cf. H.A. II 5, 515a31: ‘They are just as elastic as the sinews’ (tao1v 
EXEL TOLAVTNV OAV Rep TH vedpa). Aristotle also describes the sinews 
as eAxtoc. Cf. G.A. II 6, 743b5: ‘the sinews solid and elastic, the bones 
solid and brittle’ (16 5& vedpov Enpov Kai EAxtov, tO 8’ datodv ENnpov 
Kat Qpavotdv). See also Meteor TV 9, 386b14. 


COMMENTARY CHAPTER FIVE 129 


5, 483b14: ‘but the artériai burst easily, like veins’ (h 8 aptnpia tayxd 
Siapphyvvtar KaBarep Kai n Prey). 

Is this because the arténiai: also contain pores? In 5, 483b19 the 
veins are said to contain pores. The same is said of the artéria in 
1, 481a22. 


5, 483b15: ‘The skin [they say] contains veins, sinews, and artéria’’ (to 
Sé Séppa ex AEBS Kal vedpov Kai &ptNptas). 

This means that, wherever there is skin, there are arténiai. Significantly, 
Plato in Tim. 79a5-e10 describes the respiratory process as taking 
place in the lungs, but also ‘through the porous flesh’ (61a Lavav tav 
oapK@v—79c4). 


5, 483b16: ‘when the skin is pricked, it emits blood’ (kevtn@év aipa 
avadtdaotv). 

Cf. 6, 484a34 and H.A. HI 19, 521al5: ‘During sleep the blood 
decreases in the external parts, so that it flows less when the creature 
is pricked’ (toic 5& kaBeddovov Ev Tots EKTOG WEpeot EAQTTOV yIVETAL 
10 dipa, Bote Kal KeVTODLEVOV LN Peiv dLoiWG). 

In Pl. Tim. 76b1-3 we find: ‘By means of fire the deity pricked holes 
all around the surface of the skin. The moisture issued through these 
holes; and all the moisture and heat that was pure disappeared’ (todto 
dn nav 10 SEpua KVKAW KatEKEVTEL Tupi TO Betov, tonBEvtos Se Kai 
Tis ixpddoc Ew bv’ adtod mepopévns 10 Lev dDypov Kai BeppLov doov 
EIALKPLVEG ORTELV...). 


3, 483b17: ‘sinews, for the skin is elastic’ (€« vebdpov 6 dt td&otv 
EXE1). 

Cf. Pl. Tim. 74d2: ‘the nature of sinews... firmer’ (tiv d€ tov vevpav 
QvoL...ovvtTOVvaTépav). 


9, 483b17: ‘arténiai, for air is breathed through the skin’ (é& a&ptnpias 
dé dtt Stanvory exe). 

Cf. 3, 482434: ‘but the result of respiration, it seems in their view, 
is also distributed to all parts of the living creature’ (Soxei 8&8 Kai tO 
Ths AvarvoTs cig avta d1adid068a1) and 482b1: ‘But if respiration 
pervades the entire body’ (ei 5& dianvet mpoc THV...). 
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5, 483b19: ‘But the veins [they say] have pores, in which the vital 
heat [of the breath in the arténai] is present, and in this way heats the 
blood as in a cauldron’ (tic Sé pAEBac éxew ndpovs, év oic 16 Vepydv 
dv donep Ev YOAKEio Oeppatvew tO aipa). 

J.E Dobson is right to correct Gig to oic. We should consider, however, 
that Aristotle in Resp. 7, 474a12 and 474a15; 21, 480a21 and 480a29 
uses the word gvoac four times in relation to the word for ‘cauldron’ 
or ‘oven’. 

This passage seems to imply that there is a constant connection 
between veins and arténat [see 483b31: ‘and the arténiai and the veins 
always lie side by side’ (Kai &ptnpiav Kai pAéBa napaKetoOar)] and 
that the heat of the breath in the arténaz is responsible for the heat in 
the blood and also for the bloodflow. Aristotle had said of this heat in 
2, 481b12—15 that, according to his opponents, it is not an independent 
principle, but a result of the movement in the air. 

In Tim. 78a Plato had used the principle that smaller particles can 
penetrate where larger cannot, to explain the action of the inner fire 
in the blood of the veins. Another relevant text in this connection is 
79d 1: ‘In every living creature the internal parts close to the blood and 
the veins are the hottest: just as if they contain a source of heat’ (nav 
Cov abtod tavtd¢ nepi 16 aipa Kai tac pAEBac Oeppdtata get, olov 
EV EAVTO MNYNV twa Evodcav mvpdc). 

In 1, 481a22 Aristotle had also said that the arténa have pores. 

P. Gohlke 167 has here: ‘Sodann ist auszufiihren, dass die Blutad- 
ern Gangen haben...,’ as if this represents the view of the author of 


Spur. 


5, 483b20: ‘and in this way heats the blood as in a cauldron’ (@onep 
év yaAKeio Oeppaivew tO aia). 

9, 485a35 talks about tO yaAKevtiKov mdp. The association here is 
with a cauldron containing the blood, which is warmed by the vital 
heat. Resp. 7, 474a12 mentions tag pbaacs év totg xaAxKetots (‘bellows 
in ovens/smithies’} to refute Empedocles’ theory of respiration. 


5, 483b20: ‘For blood is not hot by nature, but like metals becomes 
liquid through heat. That is why it coagulates’ (bce yap odK eivan 
Deppdv, GAA’ Wonep te tHKTa SiaxetoBar- 510 Kai mhyvvc8a1). 

We read a full stop after nyyvvo8a1. In Pl. Tim. 79a6 thew is ‘to 
make liquid’, another function of the ‘internal fire’ connected with 
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respiration. On the liquidity and coagulation of blood, cf. Tim. 85c—d: 
the liquidity of blood is increased by heat. 

Aristotle himself also believes that the heat of the pneuma in the heart 
stops the blood from coagulating in the veins: PA. II 9, 654b9: ‘For it 
is the heat from the origin which prevents it from coagulating’ (n yap 
dn’ exeivnc Gepydtns KwAder mhyvvc8a1). IT 5, 667b24: ‘and this is 
the cause of the warmth and fluidity of the blood’ (avtn 8 éotiv aitia 
KAL TA ALpat ths Dypdtntos Kal tig BDepudtntoc). Indeed, Aristotle 
therefore makes ‘vital heat’ the fundamental principle of life. For him 
it does not depend in any way on respiration. 


5, 483b21: ‘And the artéria also has moisture in itself and in the cover- 
ings which enclose the cavity’ (Tiv aptnpiav Kai éxew dypotHtA Kat 
EV ATH Kal EV TOIG YLTHOL TOIg NEPLEYOVOL TO KOIAMpA). 

J.E Dobson notes: “This passage seems to be out of place.’ He is 
supported only by J. Tricot 185. 

But, as in 483b33, we should assume an asyndetic continuation of 
the argument. This proposal comes from D. Holwerda by letter of 
October 14, 2005. 


5, 483b23: ‘the cavity’ (KkotA@pua). 

H. Bonitz lists Mund. 4, 395b34 as the only other occurrence of 
this word in the Corpus: ‘wind, trapped in the hollows of the earth’ 
((nvedwa) EyKaterAnOn tots (tis yrs) KOLA@paoL). 


5, 483b23: “This is shown both by dissections’ (pavepov 8’ &k te TOV 
AVATOLMAV Eivea). 

This is a remarkable detail. J.-F. Dobson translates: ‘It is also 
proved by dissection’. Likewise WS. Hett 503 and A. Roselli 138. But 
P. Gohlke 167 opts for: ‘Aus den Schnittzeichnungen’ and clearly regards 
this passage as an allusion to the collection of drawings for anatomical 
instruction in the Peripatos, to which Aristotle frequently refers. Likewise 
J. Tricot 186. Cf. Somn. 3, 456b2; Resp. 8, 474b9, which talk about the 
course of the veins from the heart; 16, 478b1; PA. HI 4, 666a8. But 
in H.A. IV 1, 525a8 Aristotle says more explicitly: ‘For the disposition 
of these parts I must refer to my anatomical diagrams’ Qewpeio8a éx 
THs Ev TAG Avatouats Siaypag*ic). 

Cf. W.D. Ross, Parva naturaha (1955) 264: ‘References in A. to 
avatowat are frequent. Sometimes the reference is to actual dissections 
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(De Fuv. 474b9; 478a27; De Part. 677a9; De Gener. An. 746a22, 764435, 
771b32, 779a8); in other cases the reference is to the record of dis- 
sections in a work now lost (e.g. ... Hist. Anim. 497a32; cf. ibid. 525a9, 
566a15, De Gen. An. 746a15).’ 

But although a reference to this collection of drawings 1s perfectly 
possible here, it does mean that, in this case, the appeal to the dia- 
grams is made by Aristotle’s opponents! The very fact that the passage 
on fluid in the artéria seems to refer to the study of corpses suggests 
that we should opt for the translation ‘by dissections’ here instead of 
finding a reference to the Anatomical Atlas. Cf. the remark 6, 484a37 
on the opening up of birds. And see also PA. III 4, 667b8-10: ‘But 
animals which we see dying of diseases and ailments as described here 
are found on dissection to display injuries in the heart region as the 
cause of their diseases’ (tobto1c KVATELVOMEVOIS Maivetar... Bn). CE 
also H.A. II 1, 497b17: ‘when opened up, the animal is found in all 
internal characteristics to resemble the dog’ (&vo1yBeic Guore nave’ exer 
xovi). IT 11, 503b23: &vatetunpévos (of a chameleon). II 17, 507a21: 
diavoryGev. In H.A. IIT 1, 510a29 Aristotle himself seems to have shown 
a diagram during his lecture. 

So this appeal to information garnered from dissections seems to 
derive from the view of Aristotle’s opponents, but cannot be traced back 
to Plato’s Tamaeus. Likewise 483b35—484a3. And perhaps 483b21. 

On account of te in 483b24 we surmise a connection with the fol- 
lowing sentence. 


5, 483b24: ‘and by the fact that both the veins and the arténaz...are 
connected with the intestines and the belly’ (eig 16 &vtepov Kai Eig THY 
KOLALav at te OAEBES KAI AL APTHPIAL COVVaNTOVGQW). 

483a19 had already observed that breath is transported to the belly. 
For ovvaéntew eic in an intransitive sense, cf. PA. II 10, 656b19; G.A. 
I 3, 716b20; H.A. I 7, 491b3. Also Spir 5, 484al. And cf. Pl. Yim. 
73a3—4;, 78a—79a. 


5, 483b27: ‘not via the sides but via the opening’ (od kat& Ta TAGYLA 
GAAG KATH TO GTOUG). 

This seems to be remarked because 5, 483b19 has established that 
the veins do have pores, through which the heat from the arténa: can 
enter. And the ariériai themselves have pores too (1, 481a22). But of 
course a condition here is that these pores allow only the very smallest 
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particles through. Food and blood must not be allowed to pass through 
them. Cf. Resp. 7, 473b1—5. 

On account of our interpretation of the following sentence we put 
a full stop after otépa. 


5, 483b28: ‘For, as if they were irngation pipes, thin veins extend [in 
their view] alongside the veins from the large vein and the arténa past 
every rib’ (xaQdnep owAfivac dnoteive yap eK TOV TAayiwOv <tHVv> 
pAeBOv pAEBia Aenta EK Tig weyaAns MAEBos Kai tig AptHPiac map’ 
EKQOTTV TAEVPKV). 

J.E Dobson has proposed to delete pAeBav. This is followed by 
A. Roselli 105 but not by WS. Hett 503. 

D. Holwerda has remarked by letter of October 17, 2005 that the 
plural owAtvac does not have anything with which it corresponds in 
the preceding sentence. He therefore proposes to start a new sentence 
after otopa in 483b28. It is not an overriding objection that yap then 
comes in fourth position in the sentence. Cf. Eth. Mc. VIII 14, 1163b11. 
In his view, moreover, a tov has dropped out before pAeBav. 

Aristotle is also familiar with a ‘large vein’ (the hollow vein or vena 
cava)—RH..A. III 3, 513b14. In this context he also talks about the arténa 
(513b24). But the reference there is clearly to the wind-pipe. He also 
talks there about veins which branch out from the large vein ‘past 
every rib’ (napa te Thy TAEvpav ExaotHnv PAEBIa—513b29). As far as 
this is concerned, the reference by J. Tricot 186 n. 4 is correct. But 
he should have added that, for Aristotle, no artérai are found there. 
As in 5, 483a18-22, we are dealing here with the position rejected by 
Aristotle. 


3, 483b28: ‘as if they were irrigation pipes’ (ka®dnep owAfvas). 

The term owAtvac refers to shellfish with double, elongated shells. 
Cf. HLA. IV 4, 528a17; PA. IV 7, 683b14—17. Irrigation watercourses 
are still made in mediterranean countries from gutter-shaped tiles which 
are laid on top of each other to form a kind of pipe. In his Jim. Plato 
regularly uses the term Oyetot: 70d2; 77c7; 78c8; 79a2. He never uses 
the term owAfvec. He does have ‘perforated from inside with holes as 
of a sponge’ (hpayyas...oilov ondyyou Katatetpnuévac) Tim. 70c6 
and in 79a4: ‘as through a pipeline’ (@onep adA@voc). 
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5, 483b30: ‘and the artériai and the veins lie side by side’ (kai &ptnptay 
Kai OAEBa napaKeicQat). 

In Resp. 21, 480b6 Aristotle has the more correct view that the 
lungs are full of veins running alongside the alveoli, for an intensive 
refrigeration of the blood: ‘(the inhaled air) enters numerous alveoli 
like pipelines, and veins run alongside each of them’ (eig noAAovG yap 
olov adbAd@vas tag obptyyas éuminte tis Ev TH RVEdpOVL, OV Nap’ 
EKGOTHV Napatétavtar pArEPeEs). 


5, 483b3 1: ‘Moreover, the bones are attached to the sinews and the veins 
by being joined in the middle and in the connections of the head of 
the bones, and they [the bones] thus take in food from the veins’ (kai 
To dotéa Sé KaOdntEW TH vedpa Kat Ths PAEBAs Kai Eic NEGO Kai Eic 
TA¢ OvEBOAds TOV KEQaAdV SU OV THY Tpogiv Séxec8a1). 

Unlike all modern editors, we read a full stop after dé¢yeo8o1. This 
is followed by a new theme regarding fish. 

A striking feature here is the uncontracted form of dotéa. Cf. 
7, 484b28: dota. 

J.E. Dobson: “The sinews and veins form the connexion between the 
bones, joining them with the centre of the body, and also form the 
meeting-place between the head and the body through which fishes 
receive nutriment and breathe.’ The Revised Oxford Translation (1984) I 
769 still has exactly the same nonsense. W.S. Hett 503: “The bones, 
too, are connected by sinews and veins, but to the middle parts and 
to the junction of the head, through which fishes admit food and 
breathe,’ is more comprehensible, but also untenable. P. Gohlke 167: 
‘Weiter ist noch zu zeigen, dass die Knochen mit den Sehnen und 
den Blutadern in Verbindung stehen, sowohl in der Mitte als auch an 
den Knochenkopfen’, with the note on p. 197: ‘Die Infinitive, die sich 
von hier an haufen, muss man sich abhangig denken von einer an 
sich selbst gerichteten Aufforderung des noch planenden Verfassers.’ 
A. Roselli 138 places inverted commas around this passage. She sees it 
as representing the view of the opponents. J. Tricot 186 has: ‘Les nerfs 
et les veines opérent la connexion des os entre eux, ainsi qu’au centre 
du corps, et aux jointures de la téte par ot les poissons regoivent la 
nourriture et la respiration.’ 

We should take 6, 484a16-17 into account here: ‘because the sin- 
ews are nourished from the bones. For they are attached to them’ (to 
vedpa dO tOv dotdv tpégec9ar- KaBartEL yop dtd). J.-E Dobson has 
here: ‘for they join the bones together’; P. Gohlke 168: ‘mit denen sie 
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wesensgleich sind’ (Gohlke seems to translate the reading xaOanep, but 
fails to mention this anywhere). 

The primary question is what the subject and what the object is of 
xo8drtew. H. Bonitz, Index 354250 notes that kaOc&ntew is transitive 
here, whereas xa8dntew eic and ka8d&ntew npdc in H.A. III 4, 514b30 
and 515a3 are intransitive. In that case the bones must be subject and 
the sinews object. 

A. Roselli 106 assumes a lacuna after kepaA@v in 483b32. But the 
words ‘and they [the bones] thus take in food’ (6v’ @v thy tpogiv 
6€¢0901) seem to return in 6, 484a16: ‘because the sinews are nourished 
from the bones’ (t@ 1& vedpa And TOV doTHV TpégecOa). 

On the basis of H.A. UI 4, 514b28-30 we can establish that, accord- 
ing to Aristotle too, there is a connection between the veins and the 
bones. We will have to assume, as regards the question in Spir 5, that 
Aristotle’s opponents there assume a conjunction of veins and arténan. 
But for Aristotle the venous system is clearly separate from the respira- 
tory system. 

For ovuBodai, cf. De audibilibus 802b16: tag ovpBoAas...ta>¢ tov 
vevpwv—‘the joinings of the strings’ (W.S. Hett 67). Cf. Pl. Tim. 74e4: 
Kata TOG CvLPOAGG tHV GoT@vV—‘the places where the bones come 
together’. 

TV KEMaA@V—must metaphorically mean ‘the heads’ of bones, as 
P. Gohlke surmised (not mentioned by H. Bonitz, Index 387a50) and not 
the head of a living creature, as Dobson, Hett, and Tricot thought. 

Cf. H.A. 1 15, 494a4: ‘Of this limb the double-knobbed part is the 
thigh, the sliding part is the knee-cap’ (oxéAovg dé 10 HEV GUPLKEPAAOV 
LNnpoc, 10 dé mAaVHotedpov WAN). Aristotle also talks about the ‘head’ 
(top) of testicles——H.A. III 1, 510a12-21. 


5, 483b34: ‘Fishes also breathe [in their opinion]}’ (Tovg iy8bac Kat 
avorvelv). 

This sentence, though very abrupt, can be understood as a separate 
and independent statement. That fishes also breathe was argued by 
Democritus, Anaxagoras, and Diogenes of Apollonia. Their position 
is very critically discussed in Resp. 2 and 3. In 3, 471b15—-19 Aristotle 
also states that, in the view of Diogenes, fishes which are taken out of 
the water die as a result of a surplus of air! 

That fishes breathe, however, is also a proposition in Pl. Tim. 92a7— 
b6: ‘But the fourth kind, which lives in the water, is formed from the 
most utterly foolish and undeveloped. The transfigurers thought these 
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creatures unworthy even to inhale pure air:...Instead of light and pure 
inhalation of air, the makers condemned them to inhale the muddy 
water of the depths’ (to 6& tétaptov yévog Evvdpov yeyovev EK Tav 
UGALGTA GVOTNTOTATOV..., OG 006’ avanvoiic KABapas ét1 HEiwoayv 
Ol petanAdttovtes...GAA’ dvti Aentiic Kai KaBapas avanvoric Képoc 
gic Vdatog BoAepav Kai Babetav Ewoav avanvevow). This passage 
underlines Aristotle’s criticism in 2, 482a21, where, starting from his 
own position, he declares that fishes do not breathe and that there is 
no air to inhale under water. 

It is a moot point whether the view that fishes possess respiration 
was still argued by anybody after Aristotle’s refutation! In any case the 
Gnostic Basilides was already better informed (in Hippolytus, Refutatio 
omnium haeresium VII 22, 13). 

This sentence, too, clearly represents the views of Aristotle’s oppo- 
nents, as A. Roselli 138 well indicates. 


5, 483b35: “The veins and the artéria: are connected with each other, 
and in their view this can be established by perception too’ (tac dé 
MAEBAS KA Tas APTNPiag OvVvaATELV cic GAANAAS Kai TH aicOhoeL 
MavEpov eivat). 

None of the modern translators makes it clear what the intention 
of this reference to perception may be. Perhaps the allusion is to the 
fact that veins and arténa are both present throughout the skin (9, 
483b15-19) or to the fact that the heat of pneuma is also present in the 
blood (5, 483b 19-23). It may also be that the author is again referring 
to the dissection of dead people, as in 5, 483b24. 

For ovvantetv eic in an intransitive sense, cf. 5, 483b24—25. 


5, 484a3: ‘on account of the heat in the sinew, in the artéria, and 
in the vein, a heat which is hottest and most fiery in the sinew’ (t@ 
Bepyov civan ev vebpm Kai &ptnpia Kai oAeBi, Bepydtatov Sé Kai oiov 
PAODYMSEGTATOV TO EV TO VEDPO). 

The mss. have oAeBwdéotatov. J.E Dobson: ‘because there is warmth 
both in sinew, in air-duct, and in vein, and that which is in the sinew 
is hottest and most similar to that of the veins.’ Likewise W.S. Hett 
503 and J. Tricot 186. P. Gohlke: ‘da Warme in Sehnen, Luft- und 
Blutadern erfordert wird, die grosste Warme und die sozusagen am 
meisten durchblutete in den Sehnen.’ A. Roselli 107 opts to replace 
pAcBwdeotatov with pAoywdéotatov, at the suggestion of D. Furlanus, 
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with reference to Mirab. 38, 833al17 and Mund. 2, 392a35. We have 
adopted this suggestion. 

Cf. Pl. Yim. 79d1: ‘In every living creature the internal parts which 
are close to blood and veins are the hottest: as if they contain a source 
of fire’ (nav Cov adtod tavtdc mEpi 16 aipa Kai ti OAEBas Bepudtata 
dye, olov év Eavto mNyhv tiva évodoav rvpdc). 


Objection I 


5, 484a5: ‘Now this vital heat is not suited to the arténa as the location 
of the inhaled air, especially not if respiration exists for the purpose 
of refrigeration’ (&tonov odv TH TOD AVEDLATOS xMPa TO Deppdv, KAAWS 
TE KAL KATAWDEEWS YaPLV). 

J.E. Dobson: ‘Now the heat seems unsuited to the space where the 
breath is located, especially with a view to refngeration’; likewise WS. 
Hett 503; J. Tricot 186; A. Roselli 138. P. Gohlke 168 has: ‘Dagegen 
ware die Warme fur den Sitz der Lebensluft unangebracht, zumal wenn 
diese der Abkithlung dienen soll.’ 

This sentence poses a number of difficulties. The word obv suggests 
that a conclusion is drawn from the foregoing, which also talks about 
the vital heat. But no specific location of this heat is indicated there, 
but rather the entire visible body is identified as being pervaded by 
it. On the other hand we read in 2, 481b12 that the ‘concoction’ of 
the inhaled air was situated by ‘Anstogenes’ and his supporters in the 
lungs and in the arténa. In their view, this means not that an indepen- 
dent principle of heat is situated in the lungs, but that the inhaled air 
is heated by the movement of <the lungs> [ms D'; most mss read tod 
mvevpatoc!]. We should therefore consider whether perhaps the same 
mistake has been made here and that our text has rvebwatoc, whereas 
TVEVpLOvOG is to be preferred. 

Also, Plato in Tim. 70 c-d expressly mentions the lungs as a cushion 
that serves to cool the heart. Cf. Tim. 70d1: yoyouoa, d5: avawvyouevn 
and 78e5: avayvyoueve. To identify the lungs as the location of the vital 
heat is to combine, as it were, a fridge and a central-heating boiler. 

But we could also say that 484a3 has in any case mentioned the 
artéra too, and according to ‘Aristogenes’ the artéria was the only loca- 
tion containing pneuma (5, 483a12; al8). We could retain the reading 
KVvevMatos, if we assume that Aristotle here is criticizing the combina- 
tion of vital heat with preuma in the arténa, because he knows that this 


138 DE SPIRITU 


respiration also has a cooling function. According to Aristotle, it makes 
more sense to situate the vital heat, too, in the heart. 


5, 484a6: “But if the vital heat is the producing agent and kindles life, 
as it were, through heat, it would be possible’ (ei 5€ movet Kai otov 
a&voConvpet Vepyd to Gepudv, yiyvout’ cv). 

It is unclear here what the subject is of novet Kai avaCwnvpet. J.E 
Dobson suggests ‘the living creature’: ‘but if the animal produces and 
as it were re-kindles the heat by heat from without, then there may 
well be heat there.’ Likewise W.S. Hett 503, J. Tricot 186. P. Gohlke 
opts for ‘Die Lebensluft’. A. Roselli 138 probably does too. 

But we should also consider here that Aristotle in 2, 481b12—15 
seemed to be saying that ‘the movement of the air heats the inhaled 
air (, which is cold).’ 

Another possibility is that 0 Qepydv is the subject of novel Kai 
avaConvpet! In that case Aristotle casually introduces here his own 
concept of 10 Beppov to épyaCopevov, which he sets out at length in 
chap. 9. We can compare the remark in 2, 481b4: ‘If this is the case, 
the vital heat is probably the cause of concoction.’ In that case the vital 
heat does not serve the purpose of cooling but the production of the 
new living creature. The brooding of eggs is a good example of this. 


5, 484a7: ‘and kindles life’ (avaCwnvpet). 

According to H. Bonitz, Index, this verb occurs only here in the 
Corpus. But the idea is soundly Aristotelian. Cf. Resp. 8, 474b10-13 
‘nature has set it aglow’ () @votc EunendpevKev adthv), and 16, 478a28: 
‘all animals by nature need refrigeration on account of the heat which 
ignites the soul in the heart’ (kataybdEews pev obv dAws 1 TOV Coa@v 
dettat 1 Pdotg Sia thy Ev TH Kapdia THs Worcs Eundpevotv). See also 
luv. 4, 469b6-17. The subject there is also the cbuevtov Veppotnta 
pvoumy (b7). And ‘it works upon...and concocts all the food through 
the natural heat’ (épyé&Cetar... kai néttet 1 QVGLK Depp tiv TPOgNV 
rovta...) (b11); and tig woxtic Eunenvpevpevns ev TOIs LOptots TOVTOIG 
(i.e. the heart), in b15. There Aristotle even says explicitly that the soul 
is ‘ignited’ by the vital heat. Thus we can translate évaCwnvpet in our 
text as ‘to kindle life’. Cf. also PA. III 7, 670a23—25: ‘The heart and 
the liver are necessary for all animals. The heart is necessary because 
it is the origin of heat; for there must be a kind of hearth, in which 
the source of fire can reside; it needs to be well protected, because it 
forms, as it were, the citadel of the body’ (Kapdia pév obv Kai hnap 
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RAGW cvory Katto. TOIG Coc, 1 T) pev die thy tic Bepporntos 6 apynv (Set 
yop eivai tiva oiov Eotiav, ev ] KEloetaL TIS OdoEwWs 16 Cwnvpody, 
KGL TODTO EvEdAaKTOV, Wonep &KPONOAIG...). 


Objection 2 


5, 484a7: ‘Moreover, what about the maintenance of all living creatures 
that possess this innate vital heat, if there is no opposite, nor anything 
that cools?’ (£ti n&vtwv tov éxOvtwv BepLdtHta GdU@LTOV Nis 1 Siapovy 
undevoc avtiketpevov pndé Katawdxovtos;) 

A soundly Aristotelian viewpoint is put forward here, presumably 
as a second objection to the view of others. W. Jaeger has therefore 
rightly turned the sentence into a question by reading n@c. Neither J.F 
Dobson nor WS. Hett 503 has adopted this proposal. Hence Dobson 
arrives at a nonsensical translation: ‘Besides this, permanence is in a 
sense natural to all things which have warmth, provided that nothing 
resists or cools it.’ P. Gohlke 168 does accept Jaeger’s reading. A. Roselli 
138 correctly has: ‘E ancora, come possono conservarsi tutti gli esseri 
dotati di calore naturale, se non c’é nulla che si opponga ad esso e che 
raffredi?’ In that case the comma after 51apovy can be omitted. 

The need for an opposing force against the vital heat, i.e. refrig- 
eration by respiration or something analogous, is argued at length by 
Aristotle in Resp. 9-13. In G.A. II 1, 732b32 the lungs are called ‘the 
limiter of the natural heat’ (tij¢ 5& Oeppotntos tis MvoiKT\¢ Opoc) for 
blooded animals. 

For this problem of what is opposite to the vital heat, cf: also Long 
3, 465b1~—32 and Iw. 5, 469b26-6, 470b5. 


9, 484a9: ‘For it is clear, I think, that all living creatures need refrigera- 
tion’ (Ott yap navta Seitar KatawdEews, oxed0v pavepov). 

At the suggestion of D. Holwerda (October 17, 2005) we read a full 
stop after pavepov. The connection with the next sentence is based on a 
conjecture by W. Jaeger. But after oxedov, which H. Bonitz describes as 
‘modeste affrmantis’, we would not expect a new proof to be furnished. 


5, 484a10: “The blood [in their view] retains the vital heat in the veins 
and shelters it as it were’ (TO aiva xatéyew év tH oAeBi 10 Beppov otov 
OLMOOTEYOV). 

W. Jaeger has combined two different readings of the manuscripts, 
viz. t6 and 7, into T@ 76. But this is far from obvious. 
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5, 484a11: ‘Hence it [the blood], when it flows out, also lets [the 
heat] go and the animal dies, because the liver has no arténa (610 kai 
Stav expvfj, peOrévonr Kai Ovaoketv tt 16 Arap odk Exew oddeniay 
g&ptnpiavt). 

Cf. H.A. VII 10, 587a16: ‘the embryo dies when the blood has flowed 
out’ (cxoOviokei tod atpatos Expvevtog 10 EuBpvov) and 587a1 9: ‘often 
a baby seems to have been born dead, when... the blood has flowed out 
to the umbilical area’ (noAAaKtg 8 E60Ee teBveds tixtecB8a1 16 naLStov 
Stav... 10 aipa &Ew eic tov duoaAdv Kal 16 néprE toy eEeppunKoc). Cf. 
also H.A. I 4, 489a20: ‘moisture, and if the animal is deprived of the 
same...death ensues’ (bypotnta... ig otepiokdpevov... pVEetpetar). 

The subject of éxpvfj is doubtless ‘the blood’. Of O@vfjcKkew most 
probably ‘the living creature’. J.F. Dobson translates: ‘when the blood 
has flowed out it loses its heat, and the creature dies, through the liver 
having no air-duct.’ W.S. Hett 505 corrects to some extent: ‘So too 
when it flows out, the animal loses its heat and dies, because the liver 
has no air-duct.’ 

Aristotle is probably thinking of an arterial haemorrhage. This bleed- 
ing is fatal, because the vital heat, which is present in the blood (from 
the very first growth processes), also disappears. 

The second half of the sentence is highly problematical. Because it 
mentions ‘the liver’, scholars have made various proposals linking up 
with the statement in our text that there are no artériai in the liver, and 
that the liver therefore can only receive vital heat via the blood. Thus 
J.-F. Dobson and J. Tricot 186. Perhaps we should delete t here and see 
the end of the sentence as an independent statement about the liver. 

In P.A. Ill 4, 666a28 Aristotle says of the liver: ‘Nor does it have 
a receptacle for blood like the heart: as in the other viscera, it 1s con- 
tained in a vein. Moreover, a vein extends through it...’ Cf. H.A. 117, 
496b 16-34 with 496b29: ‘Again, the liver is attached to the great vein, 
but it has no communication with the aorta’ (rpoonégoxe dé TH WeyaAN 
pAeBi tO Hrap, th 5’ Kopth od Kowevel). However, the manuscript 
reading here is: ‘it has no communication with the arténa! (The same 
textproblem in H.A. III 1, 510a30). These textproblems were brought 
to our attention by Patrick MacFarlane. 

Pl. Tim. 71 f£ describes the liver, but says only of the spleen that it 
is ‘hollow and bloodless’ (72d1). According to Tim. 71b3, ‘the power 
of thoughts which come from the mind’ do reach the liver. 


CHAPTER SIX 


[Problems relating to the nutrition of bones, sinews, and the flesh 
of living creatures] 


6, 484a14: ‘Does the semen pass through the arténa and is it also com- 
pressed, and does this happen only in emission?’ (Motepov dé 10 onépya 
Si tic Kptnpias w¢ Kai GvvOAIBdpEvov, Kai Ev tH Mpoeoet LOvov;) 

J.E Dobson translates: ‘Does the seed pass through the air-duct? Is its 
passage due also to pressure, and does it take place only in process of 
emission?,’ adding in a note: “There seems to be no connexion between 
this and what has gone before; we must assume a lacuna,’ as W. Jaeger 
had also remarked in his critical apparatus. P. Gohlke 168: ‘Geht der 
Same durch die Luftader, um dort zusammengepresst zu werden und 
erst im Erguss sich zu entfalten?’ He notes on p. 197: ‘Der erste Satz 
des Kapitels ist eine einzeln stehende Notiz.’ A. Roselli 108 indicates 
a lacuna after this sentence. 

We must concede to the translators that the question is very unex- 
pected. There is nevertheless a possible connection in the fact that the 
preceding sentence talks about the artéena. 

This passage, at the beginning of chap. 6, 1s again evidence that the 
term arténa belongs to the system of Anstotle’s opponents. 

The author now seems to raise a question connected with this subject. 
Does the movement of the vital breath in the artéria, as the source of 
all vital processes, perhaps also explain the production of semen, and 
in particular its emission? It is worth considering that Plato in the Tin. 
also connects the respiratory process with the distribution of the ‘life- 
generating marrow’: 77d2: “They placed the seminal marrow between 
them, in order that it might thrive best. Moreover, the flow to the 
other parts would pass off smoothly from there..., which was to effect 
a regular irrigation’ (kai tov yOviwov wetaed AaBdvtes pveddv, iva 
obtd¢ te St UAALGTA BGAAOL, Kal Ext TAA edpovg Evtevev... napéexor 
thy vdpeiav dpaAnv). Cf. 73b2 f— But even more explicitly in 9la4: 
‘In the channel which receives the drink that ends up in the bladder 
via the lungs under the kidneys, and which partly by pressure of the 
air discharges the drink, the gods drilled a hole to the marrow’ (thv 
Tod notod S1€EOSov, f Sux tod nAEbpovos 10 n@ya dnd todo ve~pods 
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eig thy KvoTI EABOV Kai TO nvevdpati OAipBEev ovvexnéunet Sexouévn, 
ovvétpnoav) and 91b2: “Because it is ensouled and finds an outlet 
here, it has created, in the part by which it can escape, a lively desire 
for emission and has thus produced an urge to procreate’ (0 8&, Gt’ 
Euvyxoc Ov Kai AaBdv cvanvony, t0d0’ Trep cvenvevoev,...t00 Yevway 
Epwta anetéAccev). In G.A. II 4, 737b29-30 Aristotle states that the 
semen goes to its appropriate place ‘without the exertion of any force 
from the breath’ (od8év &xoBiaCopévov tod nveduatoc). Here and in 
b32 pneuma clearly means ‘breath’. And this could be criticism of the 
passage in Pl. Tim. 

obdvOAryis seems to derive from the philosophy of Democritus. Cf. 
Resp. 4, 471b30-472b5, which sets out his theory of respiration. Accord- 
ing to this theory, inhalation is a means by which a living creature 
withstands the ‘pressure’ (obvOAtyic) which the atmosphere exerts on 
the small, circular soul-atoms. Owing to this pressure, the soul-atoms 
leave the living creature unless inhalation provides counter-pressure: 
‘Democritus states that respiration serves a certain purpose in animals 
that respire; he alleges that it prevents the soul from being crushed out’ 
(transl. W.S. Hett) (Anuoxpttoc 8 Ott pev EK Tig avanvortic ovuPaiver 
Tl TOIG G&vanveoval A€yel, PGOKWOV KwAdEL EKOAiBecBar thy woxnv). 
Cf. also 472a5: ‘So he contends that when these particles are being 
separated out by the pressure of the surrounding air, breathing inter- 
venes to help them’ (éxxpivopeévav odv adtdv dnd tod TEpLeYOVTOG 
ExOAiPovtoc, BonPerav yivecBat thy &vanvonv mnow—text W.D. Ross 
1955). 472a12: ‘relieving the pressure prevents the soul which is in the 
animal from passing out’ (avetpyovta thy OAiyw Kwdver tiv evodoav 
Ev tots Cmoig Suévar woyny). 472a9: ‘the pressure of the surrounding 
air’ (10 nepiéyov ovvOAiBov). 472a15: ‘owing to the pressure of the 
surrounding air’ (€« tij¢ tod mepiéyovtoc ExPAtwemc). 472a25; 472b1: 
‘to check the compression’ (koAvew thy odvOAupty). Plato has 8Aipo 
only in Tim. 60c4 and 91a6, and ovv@AiBw only in Tim. 92al. 


6, 484a15: ‘emission’ (mpdEotc). 

This is a term which Aristotle often uses to designate the discharge 
of semen, urine, menstrual fluid etc. Cf. GA. I 20, 728b15; 728a10: 
‘the fact that not only semen is discharged, but also pnewma, which 
brings about the emission by compressing itself’ (tod oxeppatosc 
MpolepEvov... AAG Kai tveduwatos...dnooneppatiCer). IV 1, 765b20; 
8, 776b27—28. 
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6, 484a16: ‘So the <bones> also show the change from blood?’ (év oic¢ 
Sf Matvetar Kai N €& atpatoc petaBoAn). 

W. Jaeger remarked that this sentence has no connection with the 
previous one. J.F. Dobson and A. Roselli 109 assume a lacuna between 
udvov and év oic. 

According to Aristotle, however, semen is a high-quality residue of 
the concoction of blood, and as such an example of the ‘change from 
blood’. Cf. Resp. 20, 479b29 for this expression. But for Aristotle’s 
opponents semen is produced by the fertilizing marrow and does not 
result from the transformation of blood. 

According to Aristotle, bones and sinews, too, are parts of the visible 
body which are not simply nourished by blood, but are formed from 
residues: cf. G.A. I 6, 744b22: ‘in this way nature forms from the pur- 
est matter the flesh...and from the residues bones, sinews’ () @voIc EK 
wev thc KaBapwtatns VANS cdpKac..., Ex SE TOV NEpITTMLATwV doTH 
KOL VeDpa). 

An attempt to make sense of this sentence would be to read év 
<éot>oic 5y. The author thus takes up a new subject, to which he 
devotes a large part of chap. 6 and chap. 7. 


6, 484a17: ‘because the sinews are nourished from the bones’ (t@ to 
vedpa Gnd TOV doTHV ToEPEDBat). 

In 3, 482b7 it had been said that the flow of nutrition from the 
arténa ‘is also distributed to the bones’ (kai Eig 10 Ootodv d1adtdotat). 
3, 483b33 talked about the nutrition of the bones from the veins. Cf. 
Pl. Tim. 74d2: ‘He made the nature of the sinews from a mixture of 
bone and unfermented flesh’ (tyv 5€ tov vevpwv gbdot e& dot0d Kat 
coapKosc aCopov). 

Perhaps tpégeo8a1 means: ‘owe their formation’. Cf. H.A. III 5, 
915b17: ‘the sinews are nourished by this, and we can see them being 
formed out of it’ (h tpégetar Kai €& Ao yivopeva. patvetar (ta vedpa)). 
Aristotle’s interest in nutritive processes derives from his concentration 
in this work on the anima vegetativa. 


6, 484a17: ‘For they are attached to them’ (ka8d&rtei yap adt&). 

See earlier 5, 483b31: ‘Moreover, the bones are attached to the 
sinews and the veins’ (kai ta dotéa Se xaBdrtev ta vedpa Kai thc 
pAeBac). According to H. Bonitz, these are the only two examples of 
a transitive use of ka8c&ntew in the Corpus. 
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Objection 


6, 484a17—18: ‘For there are sinews in the heart too’ (kai yap év tf 
KApPdiG vedpov). 

The sinews in the heart do not have any contact with bones and so 
cannot receive their nutrition from the bones. The importance of this 
conclusion emerges in 8, 485a7—8. See the commentary there. 

Cf. H.A. WI 5, 515a27: “The sinews of animals are arranged as fol- 
lows. Their starting-point, like that of the blood vessels, is the heart: 
the heart has sinews within itself, in the largest cavity, and the aorta, as 
it is called, is a sinewy blood vessel’ (Ta d& vedpa tots Cmoic exer tovde 
tov Tpdrov. ‘H pév apy KAI TOUTMV EOTIV AO Tis KaPSIAS: Kai yap év 
abdth H Kapdia exer vedpa év TH peytoty Koa kai f KaAOvPEVN copth 
vevpmdns oti pAéy) and G.A. V 7, 787b15: ‘bulls are the most sinewy, 
their heart too’ (udAiota 8 ot tadpor vevpawdets, Kai 1 Kapdia). 

It remains unclear why the heart and the aorta possess sinews. But 
we can be fairly sure of Aristotle’s opinion that, in this way, the pneuma 
in the heart can act directly on the sinews, which effect movement. 


6, 484420: “But this means nothing. For the food for the sinews could 
still come from the bone. But would the food for these bones themselves 
rather come from the sinews?’ (j todto y’ oddév- ein yap dv odév 
Attov and tod dotod 1h tpogh. adbtoic 8 xd tod vebpov tog doTOTS 
HOAAOV thy Tpogny;) 

A problem here is how the parts of this passage are to be divided 
and whether the text requires correction. 

J.-E Dobson: ‘Or does this amount to nothing, and would those which 
connect the bones be nourished by the bones? But we might say, that 
rather the bones themselves get their nutriment from the sinew.’ He and 
J. Tricot 187 turn the sentence ein... tpogn into a question. W. Jaeger 
has an ordinary full stop after tpogn. P. Gohlke 169 also reads a full 
stop there and goes on to translate: ‘Man sollte jedoch eher annehmen, 
dass die Knochen durch die Sehnen ernahrt wirden.’ However, 
A. Roselli 109 reads tpogn adtoits and then replaces 8’ with ij, as the 
beginning of a question. 

The best solution, it seems to us, is to retain Jaeger’s text, but to add 
a question mark after thv tpogny. 
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6, 484a22: ‘For this is strange too’ (&tonov yap Kai TodTO). 

‘For’ is curious as a reaction to Aristotle’s own suggestion. This is 
possible only if we can take ‘for’ to indicate the reason why Anistotle 
makes his suggestion. It is more natural to assume that Anstotle calls 
bones rather than sinews ‘dry’ in 484a22. 


6, 484a22: ‘For bone is by nature dry and has no passages for liquid’ 
(Enpov <yap> gboer Kai odK Exov MOPOVG DypOd). 

The mss have vypovg here. Likewise W. Jaeger. J.F. Dobson proposes 
to read Dypod. 

J.E Dobson, WS. Hett 505, J. Tricot 187, and P. Gohlke 169 relate 
this to the bones. But A. Roselli 139 has: ‘infatti il newron € secco e non 
ha canali per 1 liquidi.’ 


6, 484a23: ‘and food is liquid’ (q tpopn 8 dypov). 

Cf. PA. II 2, 647b25: ‘Other parts which are moist serve to nourish 
the heterogeneous parts: for they all owe their growth to moisture’ (ta 
SE TPO TOVTOIG TOV DyP@V ETI (RavtTa yap €& Dypod AapPBaver tiv 
abEnow)). 


6, 484a25: ‘In many bones these passages are clearly visible, particularly 
those leading to the spine’ (Kai év moAAotg pev evdndor, paArota 6’ 
eig THV paytv). 

Aristotle probably discovered this visibility while dissecting corpses. 
Cf. H_A. UI 3, 513a20: ‘and this one some call the aorta, because even 
in dead bodies they have observed the sinewy part of it’ (wv KaAotdot 
Tivec KOPTHV Ek TOD TEBEAoBar Kai ev TOIc TEBVEMOL TO VevPHdEs ATTIC 
LLOptov). 

The subject here must be m6pot. As regards the blood vessels, Aristo- 
tle also believes that ‘there run small blood vessels along each rib and 
to each vertebra’ (teivovel napa te thy MAEvpaV ExcotHV OAEPIA Kat 
Tpog Exaotov tov ogdvdvAov)—A.A. III 3, 513b29. But he certainly 
does not hold this view for the artéria. 


6, 484a26: ‘But [in their view] the veins and arténai leading from the 
bones form a continuous whole, for instance along the ribs’ (ta 8’ x0 
TOV OatHv yiveoBal ovvexeic, onep Taig RAEvpatc). 

Whereas the preceding passage seemed to deal with nopot in the 
veins and the artériai, Aristotle now seems to switch to ‘the veins and 
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artéria’. But JF. Dobson has proposed to read tovc dé. This is accepted 
by WS. Hett 504 and J. Tricot 187, but not by A. Roselli 110. The next 
sentence talks once again about tovtovug (a27). The nopor themselves 
are of course (small) veins and arténai too. 

In our view, this sentence should be read in conjunction with 3, 
482a35, which talked about the unity of the system of blood vessels 
and air-ducts, and with 5, 483b30, which said that branches of the 
aorta and the arténa: run along every rib. The continuity of the vessels 
makes it impossible for them to end in the bones. In Anstotle rAevpai 
often stands for ‘the sides’. Here, as in 5, 483b30, 7, 484b17 and b18, 
it stands for ‘ribs’. 


6, 484a27: ‘But in what way do these passages receive their food from 
the belly, or how does the drawing-in take place?’ (tovtovug 8’ dnd tic 
KOLAIGS TiVa TPOTOV, T TMs THs OAKS yivouevns;) 

Cf. 6, 484b4: ‘Moreover, how and and through what passages does 
transport from the belly take place?’ (€t. b€ nota Kai 51a tivev f ek 
Tig KOAtas dtodoc¢;) The author again switches here from tac 8’ to 
tovtovs. J. Dobson translates ‘these ducts’ (pore). Likewise WS. Hett 
505. J. Tricot 187: ‘ces canalisations’. P Gohlke 169 reads a statement 
rather than a question: ‘Diese werden dann aus dem Magen irgendwie 
gespeist oder wie sonst die Nahrung aufgesogen wird.’ A. Roselli 139: 
‘questi canal’. 


6, 484a29: ‘not elastic (cartilaginous)’ (@yovdpa). 

Only here in the Corpus. Elsewhere Aristotle does use the terms 
vmoxOvdptov, xovdpadec, yovdpdc. Cf. PA. IIT 3, 664a35: éx yovdpadovc 
o@patoc: ‘out of cartilage’ and II 9, 655a23-655b2. 

The apparent purpose of this argument is to show that bones cannot 
in any way have a drawing function. Every form of attraction/drawing 
is seen by Aristotle as resulting from the effect of the sinews guided by 
pneuma—M.A. 10, 703a4 ff Cf. G.L. Duprat (1898) 310-311. 


6, 48429: ‘But it does not serve the purpose of movement either’ (@AA’ 
OVTOL MPs Tiv Kivnotv). 

The author of Spiz seems to to be suggesting here that, according to 
his opponents, the function of movement is made possible by nutrition 
with pneuma from the artériai. To refute this position, he will expand on 
the nature and function of bones in chaps. 7 and 8 and emphasize that 
not bones but sinews effect movement. 
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6, 484a32: “But we say that a sinew is nourished by the sticky fluid 
which surrounds it’ (HLeic S€ Pape EK Tis DypOtTNtOs yAioypas ovoNs 
ais mept [tO] avdt0). 

Cf. G.C. II 1, 329a24: ‘But we say that there is an underlying mat- 
ter of the visible bodies’ (‘Hueic 5& papév peév eivar twa vAnv tev 
SMPaTwOV Tov aic8ntav). Here speaks the head of a school who is clearly 
aware of his strong position. However, the head is not Erasistratus, as 
A. Roselli 111 thinks, but the author of HA. III 5, 515b16: ‘Round 
the sinews a mucous liquid is formed, which is white and sticky; the 
sinews are nourished by this and we can see them being formed out of 
it’ (transl. by D’Arcy W. Thompson) (‘Yypotng dé mepi avta [ta vedpa] 
wvEwdng yivetar, AevKh Kai KoAAMSNGs, f tpegetar Kai €& No ywvopeva 
gaivetar). Cf. 7, 485a2. See also G.A. II 3, 737a36-b3: ‘All bodies are 
kept together by a certain elasticity. When animals grow older and 
larger, sinews also acquire this elastic nature and these keep the parts 
of the animals together: in some animals it is the sinews, 1n others their 
analogue’ (névta SE TH CMLATA OVVEXEL TO YALOXPOV: OEP Kat TPOLOdOL 
Kai pEetCoor y1yvopevotc 7 TOD vevpov AapPaveEr @boIc HrEP ovvExEL 
10, LOpia Tav Cowv, év LEV Toig Odo vedpov ev SE TOIs 16 KveAOYoV). 
This passage is put between square brackets by A.L. Peck (1942) and 
H,J. Drossaart Lulofs (1965) as being foreign to this context. 


6, 484a33: ‘And whence and how this fluid arises is yet to be discussed’ 
(xoBev 8’ adth Kai nc, AEKtéov). 

None of the modern translators indicates whether this intention is 
followed up. Yet we can certainly assume a relationship with 7, 485a1: 
‘For what fastens them together is serum and mucous fluid’ (kai yap 
T] MPOc GAANAG KOAANOIG ixwop EotL KaL DypOtNs WEMSN<) as the con- 
nection between bones. This also implies that the nutrient is ‘blood’, 
but blood that has not been fully concocted. 


Objection 


6, 484434: ‘because blood issues from any point where it is pricked’ 
(Ott navtaxd0ev aipa th Kevttoel). 

Cf. 5, 483b16: ‘for when the skin is pricked, it emits blood’ ([t0 6é 
déppa] éx pAePdc pév Sti kevrnBév aia d&vadidaov). 

The underlying idea is that blood keeps moving in the living creature 
owing to pressure from the respiratory process. Hence this phenomenon 
is an argument for the pervasive presence of both veins and artériai. 


148 DE SPIRITU 


6, 484436: ‘But this is a specific feature of full-blooded animals’ (t@y 
ToAvaiLwv Todt’ it0Vv). 

This does not include birds. Cf. H.A. III 19, 520b27: ‘Of blooded 
animals, those which are both internally and externally viviparous have 
more blood than the blooded ovipara’ ("Eott 5€ Tv EvaiLov tadta 
TOADGILOTEPA O KAL EV ADTOIg Kal EEw CwotoKEl TOV EvaiLov Ley 
@motoKovvtwv 5é). 


6, 484438: ‘serum issues, not blood’ (iyap, ody aipa). 

Cf. H.A. HI 19, 521a12: ‘If it becomes too fluid, they fall ill, because 
the blood becomes like serum’ (’E€vypatvopévon [sc. tod atpatos] Atav 
vooovoiv: yivetar yap iywpoerdéc) and al7: ‘Blood is formed by a pro- 
cess of concoction from serum, and likewise fat from blood’ (Tivetar 5é 
nettopwevov € iy@poc pev aipa, e& atpatog 5é meAn), 521b2: ‘Serum is 
blood that has not been (sufficiently) concocted’ (iy@p 8 éotiv &nextov 
aipa). Cf. 8, 485al and H.A. III 2, 511b2: ‘blood and veins, and also 
their analogues, serum and fibres’ (10 aipo. Kai... AréBec...émevta Se 
10 OVEAOYOV TOLTOIC, ixwp Kat iveEc). 


6, 484438: ‘But Empedocles assumes that nails are formed from sinews, 
by a process of hardening’ (EunedoxAtic 5€ Ek vedpov Tov 6vvxa TH 
mNEEL). 

Cf. Empedocles, Diels—Kranz 31 A 78 = Aetius V 21, 1: ‘the nails 
of animals were formed from sinews, when they came together with 
air and were cooled’ (tov¢ b& évvxac tots C@oig yevvaoVa1 tT@V VeDpaV 
KaQ’ 6 1@ dept ovvetvye nepiyvyOEvtev). So the ‘process of hardening’ 
is said to occur when the external parts of the visible body are cooled. 
The question which Aristotle connects with this in Spiz 6, 484bI1: ‘Is 
the relation of skin to flesh the same?’ pursues this train of thought. 
The difference between flesh and skin is also to be explained as a result 
of cooling and hardening. 

Cf. by way of contrast PA. II 9, 655b2: ‘The following parts feel 
almost like bones: nails, hooves, claws, horns, and the beaks of birds’ 
(obveyyus 5é Kata Thy AON EoTI TOIC OaTOIS Kai TH TOLKSE TOV HOPLWV 
Oiov évuxés Te KAI OnAGI Kai YAGI Kal Képata Kai PoyyN TH TOV 
opviPav). 
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Objection 


6, 484b1: ‘But how is it possible for shellfish and crustaceans...’ (4AAG 
TOG OOTPAKOSEPLOIG Kai HAOAAKOOTPEKOIC). 

Here, as at the end of chap. 2 (482a7—27), Aristotle discusses the 
group of animals not possessing a respiratory system. Again it is impor- 
tant to notice the order in which the subject is treated: 5, 483b1-3: 
insects; 5, 483a33—34: fishes; and here shellfish and crustaceans. 

For the description of these kinds, cf. ALA. IV 1, 523b5-8: “These 
have their hard part on the outside, and the soft fleshy part inside. ‘This 
hard substance cannot be broken by a clean crack; it has to be crushed’ 
(transl. by A.L. Peck) (tatta 8 éotiv dowv Extog 10 otepedv, évtdg dé 
TO LAAAKOV KAL CapK@dec: TO b& GKANpov adtaV EotLV Od Bpavatov 
GAAS BAaotdv) and 523b8-12. 


6, 484b2: ‘how is it possible...that nutrition takes place from outside 
by means of respiration? It seems on the contrary that it takes place 
from inside rather than outside’ (n@c¢ &nO TOV EKTOG T THON; TODVAVTIOV 
yap SoKel LAAAOV NO TOV EvTOSG 7) TOV EKTOC). 

J.-E Dobson translates the words soundly enough, but it is unclear 
what meaning he assigns to them: “But how can hard and soft-shelled 
creatures get their nutriment from outside? On the contrary it seems 
that they get it from inside rather than out.’ Likewise WS. Hett 507; 
P. Gohlke 170; J. Tricot 188. But the latter notes by way of explana- 
tion: ‘Rappelons qu’il s’agit de la nourriture des nerfs.’ 

A. Roselli 112-113 does not agree with him. In her view, the author 
wants to underline that the theory of nutrition centring on respiration 
cannot be applied to animals without respiration. 

The issue here being how various parts of living creatures get their 
nutrition, Aristotle’s criticism is likely to relate to the fact that, for the 
distribution of food throughout the living creature, his opponents attach 


crucial significance to respiration and the introduction of pneuma from 
outside. 


Objection 


6, 484b4—5: ‘Moreover, how and through what passages does transport 
from the belly take place? And, next, how do they bend back to the 
flesh?’ (€ti b€ rota Kal S1& tivwv f &Kk THs KoIAias Siodoc; Kai mé&ALv 
T] EKELVMV &VAOTPOGT APs thy c&pKa;) 
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J.-E. Dobson has here: ‘Again, how and by what course does the pas- 
sage of foods from the belly take place, and again their return into 
the form of flesh...’ Likewise WS. Hett 507; P. Gohlke 170; J. Tricot 
188. 

Apparently the plural ‘foods’ in Dobson and Hett is meant to do 
justice to éxetvev. But éxetvav here must refer to the passages for food 
and the vital breath, which are distributed together throughout the living 
creature according to the theory of Anistotle’s opponents. 

It might seem that 5, 483a18-22 had already answered the ques- 
tion 51a tivwv asked here: there is a passage along the loins. But the 
question here relates to the ‘transport from the belly’ () Ex tijg Kodiac 


51060c). 


6, 484b7: ‘Is this then food for some animals and something else for 
others, and is the blood not food for all? But the other parts are nour- 
ished from it’ (apa ye GAAOIs GAA TpOP Kai od T&L TPOg 10 aiLa; 
RAV &K TOUTOD THAAG). 

J.E Dobson has: ‘Do different things, then, have different nutriment, 
not all things being nourished by the blood except indirectly?’ WS. 
Hett 507 translates the final words as: ‘and it is not blood in all cases; 
and yet the other forms are derived from blood.’ P. Gohlke 170 is strik- 
ing: “‘Haben die einzelnen Glieder ihre besondere Nahrung und doch 
nicht alle aus dem Blute? Vielleicht entstehen die andern Nahrstoffe 
nur aus dem Blute.’ But in that case the text would have to read €« 
TOVTOD QL GAAQL. 

J. Tricot 188 is different again: ‘La nourriture est donc, de toute 
facon, différente pour des étres différents, et le sang n’est pas une nour- 
riture universelle, sinon indirectement.’ A. Roselli 139 also has: “diverso 
in animali diversi’. But she translates the final words as: ‘ma da qui 
scaturiscono le altre considerazioni che si sono gia fatte.’ 

The conclusion here is similar to the one at the end of chap. 2, 
482a24-25: ‘so that the method is either not the same for all, or 
the other living creatures with respiration are also nourished and 
increase by means of ordinary food.’ (a> oby Spoims K&oLV, 7 KaKEtve 
51a tHv tpogic). See also 2, 482a10—-11 and 8, 485al1—12 (with 
commentary). 

Aristoteles had already said in 1, 481al2: ‘blood is food in its last 
phase, which is the same for all living creatures’ (16 yap aipa h eoxatny 
THON KAL T ADTH nHOLv). 
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With regard to chap. 6 we must conclude that the transitions in the 
author’s train of thought are the hardest to grasp here. It is unclear 


how many of the questions which remain open are due to the text’s 
poor condition. 


CHAPTER SEVEN 


[The various functions of the bones] 


7, 484b9: ‘We therefore need to consider whether bones...’ (Tnv tv 
GOTHV PVOLV KPA OKENTEOV). 

Cf. PA. II 9, 654a32: ‘The nature of bones and that of veins are 
similar’ (Eyet 8’ Onoim, 1 Te TOV OOTOV Kal T] TV PAEBOV PdoIc). Why 
does this subject have to be discussed now? It seems rather capricious. 
The previous chapter seemed mainly concerned with how bones and 
sinews are nourished. The opponents appeared to argue that the bones 
are nourished directly from the arténai and the blood vessels, with the 
suggestion that this is necessary for the locomotion of living creatures. 
Sinews, on the other hand, are not. They receive their nutrition from 
the bones. It was also noted that sinews cannot contain pneuma (5, 
483b13). But 6, 484a29 also mentioned the spine, commenting that it 
does not have a motor function. 

But Aristotle is clear that sinews cause the movement of the bones, 
directly acted upon by pneuma. This seems to be the reason why he 
now inquires whether the bones are used for movement or not. His 
conclusion will be that the bones are not directly guided by pneuma, as 
his opponents seem to claim. For the heart and the belly, too, are in 
motion. And they do not have bones, but they do have sinews! 

&pa seems motivated by 484a29 and everything that was said about 
sinews in chap. 6. 

Chap. 7 is inspired throughout by Pl. Tim. 73b—76e6. 


7, 484b10: ‘for support’ (xpdc Eperoua). 

Cf. 484b14 and PA. II 9, 655a10, IV 10, 689b16-19: ‘four legs’ 
(tettapwv éperopatwv), H.A. IV 7, 532b3; PA. II 9, 655a25 and PI. 
Tim. 9le6-8: ‘their front limbs...were drawn to the ground...and 
they rested these parts on the ground’ (ta t’ éuxpdc8ia K@Aa...eic 
YRV EAKOLEVE... TPELOaY). 


7, 484b10: ‘as a protective covering’ (mp0 TO OTEYELV KQL MEPLEXELV). 
See also b15. ‘The focus here is on one function of bones, that of ‘pro- 
tective covering’. Cf. Meteor I 14, 352b8: Mountainous districts... catch, 
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contain and produce most water’ ((ol DyNAol TOnOL) TAEtoTOV Vbwp Kal 
OTEYOVGL Kai TOLOdOLV). Probl. VII 19, 889al 1. In 5, 484a1l1 we already 
had a&nootéyov. Cf. Pl. Tim. 73d7: ‘a bone covering’ (otéyacpa..,. 
QOTELVOV). 


7, 484b10: ‘and moreover whether some of them are a kind of origin’ 
(Et. & ci Gonep apyai Evia). 

J.E Dobson: ‘and further, whether some bones are as it were origina- 
tors of motion.’ Likewise W.S. Hett 507 and J. Tricot 189. P- Gohlke 
170 has: ‘Ferner erhebt sich die Frage, ob einige Knochen etwa die 
Bedeutung eines Drehpunktes haben.’ A. Roselli 140 is more precise: 
‘e ancora se alcune sono come principi.’ 

There is no reason to take a&pyai as ‘principles of movement’. Accord- 
ing to Anstotle, the axis of the universe, to which the next sentence 
refers, is not a principle of movement either (cf. WA. 3, 699a20—-22). 
A. Roselli 114 points out that Plato attached great importance to the 
brain and the spine. 

However, Aristotle does regard some parts as ‘more fundamental’ 
than others. Cf. A. 5, 706b11: ‘It is logical for the starting-points also 
to be in these parts, for a starting-point is valuable’ (evAOyws 5 Kat at 
ApYat cidtv ANO tTodTwV THV LOPIMv. ‘H pEv yap apy] TiLLOV). 


7, 484b11: ‘like the celestial axis (in the cosmos)’ (xa®dmep 0 mOA0c). 
J.-F Dobson: ‘like the axis of the universe’; likewise WS. Hett 507 
and J. ‘Tricot 189, with reference to Pl. Tim. 40c1: ‘the axis through all 
things’ (tov 51a mavtog mOAOV tetapevov) and Arist. Cael. II 13, 289b30 
[this should be read as: 293b31]; A. Roselli 140: ‘come il polo’. ‘The 
remark does not seem to represent Aristotle’s own view, but is prob- 
ably a reference to Plato’s Timaeus. In Tim. 73d6 Plato notes that the 
entire human body was constructed around the spine. Aristotle talks 
about ‘polar points’ (ndAo1) in the plural in M.A. 3, 699a20; 24; 30; 
Mund. 2, 391b19; b25 and 392a2~—3. And his criticism of the mythical 
figure Atlas being interpreted as the celestial axis (6udpetpoc) in ALA. 
3, 699a27-b11 and Cael. II 1, 284a18-35 is found in a context where 
Plato’s theory of the World Soul is disputed. In Mund. 2, 391b26 the 


term ‘axis’ (&&wv) is used for ‘celestial axis’. 


7, 484b11: “By “for movement” I mean for instance the bone of a foot, 
or a hand’ (A€yw dé mpoc pev Kivyowy, Oiov m050c 7 XEIPdc). 
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J.-E Dobson: ‘By motion I mean, e.g, that of the foot, the hand’; 
J. Tncot 189: ‘/entends, par exemple, le mouvement du pied ou de 
Ja main.’ 

But we should consider that the question is not whether the foot is 
used for movement but whether ‘the bone of the foot’ is used for move- 
ment. A foot and an arm are much more than bone(s). A. Roselli 140 
correctly has: ‘come nel caso delle ossa del piede o della mano.’ 


7, 484b12: ‘both the movement of bending and locomotion’ (opotws 
TV TE KOUTTUKTV KOL THV KATH TOTOV). 

Cf. Pl. Tim. 74a6: ‘to make movement and bending possible’ 
(KIVIGEWS KO KOLWEMS EveKa). 


7, 484b13: ‘For the latter is impossible without bending’ (obéé yap thv 
TORUKTV OLOV TE GivED KOpWeEWs). 

Cf. IA. 9, 708b26 ff: “But without bending, it would be impossible 
to walk, swim, or fly’ (AAAG unv KaLyeEms ye LN ovoNs ott’ Gv mopeta 
odte vedotc odte ntioic Hv). Repeated in 12, 711a8-10. 


7, 484b14: “The legs (the “supporting parts”), we can say, belong to 
these as well’ (oyed0v 5 Kai Ta Epeiopata Ev TovTOIGC). 

J.-E Dobson: ‘and usually the supporting functions belong to these 
same bones’; WS. Hett 507 and A. Roselli 140 are comparable. But 
P. Gohlke 170 has: ‘Dabei bedarf man auch der Stiitzen.’ 

By ta €petopata Aristotle means specifically the legs. Though these 
serve to support the body of the living creature when they are not 
moving, in many cases the same legs also have a locomotive function 
(with shellfish as an exception, witness 8, 485a21—22). 


7, 484b15: “But bones also serve as a protective covering’ (tiv d€ tod 
OTEYELV KQL TMEPLEXELV). 

A. Roselli 114 remarks on thv 6é: sc. ypetav (?). But this word does 
not occur before 484b23. 

Modern translators offer very free renderings here. In our view, ovo. 
from 484b9 needs to be added. The line of reasoning is: thy tv dotHVv 
vow... oKentéov (a). The first option is indicated in 484b11: Aéyo 52 
TPO HEV Ktvnovw (b). Then ‘the support’ (c). Then in 484b15: thy 6é& 
TOD OTEYEW Kal TEplexetv (TOV dOTOV EdoLV) (d). 

Pl. Yim. 73d7 calls the spine a ‘covering’ (otéyaoua) for the spinal 
marrow. 
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7, 484b16: ‘and those who regard the marrow as the ongin, as is well 
known, assign the same function to the spine’ (kai 6c01 dn tov LEAS 
Opxn). 

J.-E Dobson: ‘and those who make the marrow the originator of 
motion treat the bones as primarily meant to protect it.’ Likewise WS, 
Hett 507; J. Tricot 189. P. Gohlke 170 has: ‘oder auch die Markkno- 
chen’, as if the text reads doa. A. Roselli 114~115 reconstructs this text 
by cutting lines 484b20 and 21 in two and pasting them on either side 
of this clause. But this lacks any foundation. 

It is clear that the author of Spr is thinking and writing here in a 
very elliptical and telegram-like style. The thrust of the passage must 
be: ‘and all those who regard the marrow as a principle [assign this 
function to the spine].’ Again the primary reference is probably to PI. 
Tim. 73b f£: “They all owe their existence to the formation of the mar- 
row’ (TOVTOLG GUUNAOLW APY LEV TN TOD pvEAOD YEveoic), as Dobson 
rightly notes. 


7, 484b16-17: ‘And the ribs are for enclosing’ (ai 5€ mAevpat tod 
ovykAetetv). Cf. b18: ‘to which the ribs are attached for the purpose 
of enclosing’ (aq’ fig Kai ai mAevpai npd¢ thy obyKAetowW). 

A. Roselli 140: ‘le costole hanno la funzione di racchiudere.’ 

By way of explanation we can cite PA. II 9, 654b32: “Thus we find 
all the fleshy parts, with one exception, supported by bones, which serve, 
when the parts are organs of motion, to facilitate flexure, and, when 
the parts are motionless, act as a protection. The ribs, for example, 
which enclose the chest are intend to ensure the safety of the heart and 
neighbouring viscera’ (transl. by W. Ogle) (tots pév obv GAAots bneotW 
G0TK TOs GUPKHSEGt PoOpiotc, TOIc EV KIVODPEVOIC 51G KePWIV TODTOD 
Xp, toi 8’ &KivfjtoIg vAAKI<s EveKEV, OLOV Al GUYKAEIOVGML TAEVPAL 
TO OTB0cg CMtNpians yApIV TOV TEPL THY KapdSiav OTAGyYVOV). 


7, 484b17: ‘The primary and stable factor is the spine’ (kph 5é Kat 
HEVOV T) PGYXIC). 

After illustrating the various functions of bones with examples, as 
announced in 484b9—10, he now addresses the second question, men- 
tioned in 484b11: what is primary in the osseous system? See PA. II 
9, 654b11: ‘The origin of blood is the heart, that of the bones...the 
so-called backbone; the other bones form a coherent whole which starts 
there’ (Apyn 5& t@v pév pAcBOv 7 Kapdia, tov 8’ datHv  KaAovpEVN 
Payic...dQ’ hg ovvexns 7 Tov GAAwv dotHv é071 Mdo1c). He connects 
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this with his theory from AZ.A. 1, 698a15: ‘movement proves impossible 
if there is nothing at rest’ (hd0vatov Kiveio8ai undevdg Npepodvtos) 
and 4, 700a6-11; 6, 700b35-701al; 10, 703a4—6. See also LA. 12, 
711al0, to which A. Roselli 115 refers, and 9, 708b21. 


7, 484b20: “Some therefore find the origin here, in the spinal marrow 
and the brain’ (év @ 81 Kai thy apxnv Eviot TOV Te paxttnv Kal tov 
eyKe@arov). 

J.E. Dobson’s translation is in line with his translation of &pyat in 
484b11, but nonsensical: ‘under which head some class the originator 
of motion; i.e. the spinal marrow and the brain.’ Similarly WS. Hett 
509 and J. Tricot 189. P. Gohlke 170: ‘In Wirbelsaule und Gehirn sehen 
manche den Lebensquell.’ A. Roselli 115 deletes this sentence here and 
splits it into two parts, which she inserts in b16 and b17. 

The author had announced an inquiry into the ongin or origins of 
the osseous system (484b11). He then identified the spine as arché in 
bl7. Here he adds that the final cause, too, can always be identified in 
living creatures, and it always has an arché too. Plato and his supporters 
find this primary final principle in the brain and the spinal marrow 
(Jim. 73b-d). In their view, therefore, the spine does not function as the 
principle of the osseous system, but serves to protect the marrow. 

In G.A. II 4, 740a1—21 Aristotle states that the heart functions as the 
origin of a new living creature. 


7, 484b21: ‘the spinal marrow’ (tov payitny). 

Elsewhere in the Corpus only in PA. II 6 and 7. In II 7 Aristotle 
discusses the relation between brain and spinal marrow and disputes 
Plato’s view that the two form a unity (Tim. 73c) and that the brain is 
the origin of the marrow (II 7, 652a25). This suggests that we should 
search for a relationship with Plato’s theory in this text too. 


7, 484b22: ‘for joining’ (€ntovvagis. .. .aptv). 
Cf. 6, 484430: ‘for connecting’ (ovvayews xéptv). 


7, 484b22: ‘for joining and enclosing, like the collar-bone. Perhaps its 
name (key-bone) derives from this’ (ém1ovvagrs Kal GvyKAcioews Yaptv, 
oiov 1) KAcic, SBev toms Kai todvoua). 

Cf. H.A. I 13, 493a22: ‘As a brace for the rear parts is the pelvis— 
indeed this circumstance provides its name osphys: as we can see, it is 
symmetrical (isophyues)’ (transl. by A.L. Peck) (t@v 8’ Snio8ev b16Copa 
Lev 1 do@ds (Bev Kai todvona exer. Soxel yap eivar icovés)). 
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7, 484b28: ‘for turning’ (Evexa tig otpogijc). 
I. Bekker has rightly corrected the reading tpogri¢ of the mss. 


7, 484b31: ‘if there were not two radii functioning in the lower leg’ (¢j 
un Sdo at ev th KvqyN Kepxidec). 

The Greek text of W. Jaeger has xivjoet in stead of kvqun. J.-E Dob- 
son: ‘if there were not the two radii which are used in these motions.’ 
Likewise WS. Hett 509 and J. Tricot 190. A. Roselli reads with ms Z: 
ai év ti Kvnun KepKidec. P Gohlke 171 also translates: ‘wenn nicht 
zwei Knochen im Unterschenkel sich befanden.’ 

Cf. 7, 484b28 on the radius in the forearm. 


7, 484b31: ‘Just so we should consider for the other bones, for instance 
the movement of the neck, whether this is one bone’ (@oabtws 8 Kai 
tT GAA GKERTEOV, Olov TN TOD TPAYNAOD Kivjol., Ei Ev 10 doTOdV). 

Aristotle touches upon this question in PA. IV 10, 686a20: wolves 
and lions have no neck vertebrae but one neck-bone: povootodv thv 
abyéva éxovot. Nature has arranged it thus for the purpose of giv- 
ing them more strength. See also H.A. II 1, 497b16: ‘the lion has one 
bone in his neck, but no vertebrae’ (6 ye A€wv 10 Tod adyévoc eye Ev 
ootodv, opovdvAovs 8’ odK ~xe1). A.L. Peck (1965) 75 n. 6 comments 
here: “This is true of the whale, but not of the lion.’ 


7, 484b33: ‘to connect’ (odvdecpov). 

Cf. b37. And see PA. II 6, 652a16: ‘on account of its separate 
vertebrae (the spine) requires something that holds it together’ (6gttar 
ovvdéopov dia tag SiaANWetcs). 


7, 484b33: ‘the kneecap’ (j pbAn). 

Elsewhere in this sense only in H.A. I 15, 494a5: ‘The double-headed 
part of the leg is the thigh-bone, the sliding part is the knee-cap’ 
(ZKEAous Sé TO pev GUgLKEMAAOV LNpoG, TO SE TAAVNGtESpov LDAN). 


7, 484b35: ‘All bones with a motor function have sinews’ (600 [eV odv 
KIVITLKG, TAVTO MEV LETH VEDPOv). 

J.E Dobson: ‘Now all parts which are capable of motion...’; likewise 
J. Tricot 190. A better translation is W.S. Hett 509: ‘All bones which 
are concerned with movement’. 
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Here Anistotle anticipates his important thesis in 8, 485a6-7. Bones 
do not possess movement themselves, but are set in motion by the 
sinews. 


7, 484b35: ‘and perhaps in particular those which are suitable for doing 
something’ (lows 5° 600 TPAKTIKG WG LGALOTE). 

The motor system of human beings, who are alone in being capable 
of praxis, is the most refined. Cf. 2A. 12, 711b11: ‘for the use of his 
hands and for taking food’ (pd¢ te thy yELpOv ypPTjOW Kal pds THY 
THs TPOPTs AnWry). 


7, 484b37: “The other bones with a connective function have sinews 
to the extent that they need them’ (ta 8’ GAAa ovvdeonoOv yapiv, doo 
SEtta1). 

J.F. Dobson takes t& 8’ GAAa to refer to the sinews of b35: ‘the 
other sinews are for the purpose of fastening together all those bones 
which require fastening.” W.S. Hett 509 puts a different construction 
on the sentence: “The rest have sinews for connexion, if they need 
them at all.’ Likewise J. Tricot 190. P. Gohlke 171 interprets detta1 
as a form of dé, ‘to bind’: ‘wahrend andere nur binden sollen, wo 
sie als Bander dienen.”’ Cf. A. Roselli 140: ‘nei casi in cui le ossa sono 
legate tra di loro.’ 

ovvdéoLOv Yap, as in 484b33: mpd¢... cobvdecuov, must be a func- 
tion of the bones here. So we must translate as if the text reads: t& 6’ 
Ada [doth doa] ovvdéopnou yap [ott], [weta vedpwv éott] doa 
deitar [vedpwv]. A connective function of the sinews is not mentioned 
until 485a2. 


7, 484b38: ‘for instance the spine’ (oiov 9 péxic). 

The spine is said here to be held together by few or no sinews, 
because it has little use for them. 

In P.A. I 1, 640a19-26 Aristotle notes that Empedocles was ignorant 
of the purpose of the spine and explained the many vertebrae as result- 
ing from breakage in the womb due to bending. 


7, 484b38: ‘But hinge joints do’ (GAA’ 1) Kapyic). 
J.F. Dobson: (‘for perhaps some, e.g. the spine, have little or no func- 
tion) except that of bending’, explaining: ‘Read GAA’ 7 kayyis.’ W.S. 
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Hett 509 follows in his footsteps but tacitly corrects GAA’ 7. Likewise 
J. Tricot 190: ‘en dehors la flexion.’ P. Gohlke 171: ‘(Manche Knochen 
haben vielleicht keine Sehnen oder nur wenige, wie die Wirbelsaule.) 
Aber die Kriimmung erfordert sie.’ A. Roselli 117 puts the above three 
Greek words between cruces interpretum and leaves them untranslated 
on p. 140. 

Because we already encountered xapytc in 7, 484b14; b24; b25al in 
the sense of ‘bending movement’, it is understandable that interpreters 
find this meaning here too. But H. Bonitz, Index 362b29 notes very 
pertinently: ‘significat enim K&pyic et actionem tod Ka&pntecBon et eam 
partem in qua fit.” The word can also mean ‘hinge joint’. Cf. P.A. II 
9, 654b25: “There is also cartilage between the joints’ (Kai yovdpadn 
dé pdpta peta&d tv Kapyeov eior). Unlike the spine, these joints do 
need sinews to perform their useful task. Aristotle says as much in the 
preceding sentence II 9, 654b23: ‘Certain bones of which the extremi- 
ties—the beginning of one and the end of the other—resemble each 
other are connected by sinews’ (Evia 8° adt@v opotav Exovta tiv 
&pxiv thy Oatépov tH teAcvti Gatépov ovvdédeta1 vedpors). Cf. also 
H.A. 1 5, 515b3: “The sinews are stretched around the joints and the 
hinges of the bones’ (t& 5& vedpa. Siecnacpeva nepi ta GpOpa Kat ta 
TOV OOTHV EOTL KapWetc) and 515b10—11. 


7, 485a2: ‘a mucous fluid’ (bypétns¢ wvE&wa5m¢). 

Cf. 6, 484a32: ‘the sticky fluid’ (bypotns yAtoxpa) and HA. II 5, 
515b16: ‘Round the sinews a mucous liquid is formed, white and 
sticky, by which they are nourished and from which they seem to be 
formed’ (Yypotns dé rept adte [ta veda wvEodn¢ yivetat, AEvKT Kat 
KOAAHSNs, T tpégetar Kai €& ho ywopueva maivetar). II 11, 517b28; 
PA. If 9, 655a28. 


7, 485a2: ‘The others are moreover connected by sinews, for instance 
those about the joints’ (t& 5€ Kai ovvdSettar vebporc, oiov ta mepi 1 
&p8pa). 

J.F. Dobson: ‘others are bound together by sinews—thus we find 
sinews in the joints of the limbs’; likewise W.S. Hett 511; J. Tricot 190 
and A. Roselli 140. P. Gohlke 171 translates here: ‘Anders ist iberhaupt 
nur durch Sehnenbander zusammengehalten, wie der Unterleib’, prob- 
ably because he interprets &p@pa. as ‘private parts’. 
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Cf. Pl. Tim. 75d4: ‘he distributed the rest among all the limbs to con- 
nect one member with the other’ (t& 8’ GAAG [vedpa] Eig Gnavta to 
pean Stéonetpe, ovvantav &pOpov appa). 74d6: ‘With these materials 
the god covered the bones and the marrow. By means of the sinews 
he connected the bones to each other’ (otc cvpmepiAaBav 6 Bed¢ dota 
Kal WvEAOV, SNOGS POs GAANAG vedpoic). 


CHAPTER EIGHT 


[The functionality of all things in nature] 


8, 485a4: ‘A better explanation of all things is obtained by an investi- 
gation like the present’ (lavtwv 8’ éotiv Adyog 0 BeAtiov w¢ Kal viv 
Cntetv). 

J.E Dobson: “The best description of everything may be obtained by 
an investigation like the present’; WS. Hett 511 and J. Tricot 190 are 
comparable; P. Gohlke 172: ‘Uberall liegt der Grund darin, dass es so 
besser ist. Dies gilt auch hier.’ A. Roselli 117 puts the words 6 BeAtiwv 
w>¢ between cruces interpretum and translates on p. 140: ‘La ragione di 
ogni cosa (?) *** ricercare anche ora.’ 

By letter of August 23, 2005 D. Holwerda has proposed to read: 
Mévtwv 8’ ‘eic ti;? Adyos 6 BeAtiov ws Kal viv Cntetv and to trans- 
late: ‘In all matters it is the best method of inquiry to ask: “for what 
purpose?” Likewise now.’ 


8, 485a5: ‘But we must study as far as adequate the final causes for 
the sake of which things exist.’ (LAAG ths &pydic EQ’ ikavov, wv YapPLV, 
OKENTEOV). 

J.-F Dobson: ‘but we must adequately investigate the final causes.’ 
Likewise WS. Hett 511; P. Gohlke 171: ‘Bei den Grundlagen genigt es, 
den Zweck zu untersuchen.’ J. Tricot 190: ‘Mais nous devons examiner 
d’une maniére suffsante les causes finales.’ 

For the priority of the final cause as an explanatory principle in 
Aristotle, cf. PA. I 1, 639b14: “The first cause seems to be that which 
we call “for the sake of”. For this is the logical reason, and the logi- 
cal reason is the starting-point’ (Paivetar 5€ mpa@tn Tv A€youev Evexd 
Tivo: Adyos yap odtoc, apy 5’ 6 Adyoc). 

The idea here seems comparable with Eth. Nic. 1 3, 1094b11: ‘Our 
treatment will be adequate if it is as accurate as befits the subject 
treated. We should not aspire to the same degree of precision in all 
scientific studies’ (A€yoito 8’ Gv ikavéc, Ei KATH THV VTOKEIMEVHV 
VAnv SiacagnVein: td yap aKpiBes OdY SuOtMs Ev EMAGL TOI Adyotc 
eniCntnteov) and 1094b23-28. In this connection Aristotle rejects 
any search, in the style of Plato and his supporters, for the ‘ultimate 
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principles’ of every subject. See also ELM. I 13, 1102a24: “The student 
of politics must also study the soul, but study it with a view to politics 
and to the extent that is adequate to the questions he is addressing’ 
(Dewpntéov di Kal TH NOAITIK nepi yuxric, Dewpntéov dé tovtwv yépwy, 
Kai £9’ Scoov ikavids Ever MPds Ta CHtOvpEVa). 


8, 485a5: ‘In our view, it is not the bones which exist for the sake of 
movement but rather the sinews or their analogues, the primary part 
containing the pneuma which causes movement’ (odK Gv SdEete kwisews 
EVeKa TH OTH, GAAG HAAAOV tH Vedpa H TH &veAOYoV, Ev O npdtw td 
TVEDLO TO KIVNTIKOV). 

Cf. PA. II 9, 654b27: “The bones exist for the sake of the flesh’ (ai 
OULPKEG...@V EVEKEV TO TOV OoTHV EOTL yévoOc). 

This is an important passage. Order now emerges in what seemed 
at first sight to be a chaotic discussion of pneuma, respiration, the three 
movements of pneuma (only in the arténa and not in the sinews), the 
nutrition of the bones, etc. For Aristotle makes it clear here that the 
sinews are much more important for him than for his opponents. In 
Aristotle’s view, sinews are primarily responsible for carrying out and 
passing on the action (energeia) of the innate pneuma, which is the first 
agent to undergo the effect of the soul. The connection with the previous 
sentence is: if we carefully examine what the final cause of the bones is, 
with a view to the inquiry we are conducting, we will have to conclude 
that the bones do not have movement as their real final cause. 


8, 485a7: ‘their analogues’ (t& d&vaAoyov). F 

Cf. PA. III 5, 668a4: ‘in a vein or its analogue’ (év gAeBi Kal TO 
avaAoyov). 

Aristotle leaves room here for various forms of things which corre- 
spond to the sinews of higher, vertebrate animals. év @ again classifies 
all these things under one heading: the primary bearer of pneuma as 
the cause of movement. 


8, 485a7: ‘For even the belly moves and the heart has sinews’ (émet Kat 
1 KOIALG KIveitAL Kai T} Kapdta vedpa Exet). 

See earlier 6, 484a17—18: ‘For there are sinews in the heart too’ 
(Kal yap Ev th Kapdia vedpov). Cf. A.A. III 5, 515a28: “The heart has 
sinews within itself, in the largest cavity; and the so-called aorta is a 
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sinewy blood vessel’ (kai yap év adth N Kapdia exer vedpa ev TH peytoty 
KONIG, Kai T KAAOLLEVN Gopth vevpadns Eoti AEy). However, whereas 
a modern reader (since William Harvey) may be inclined to think that 
these sinews are required in the heart to keep the blood circulating, 
Aristotle sees them as necessary for the motor system of the living 
creature. Cf. PA. III 4, 666b13: “The heart also has many sinews. This 
is logical. For movements start from the heart and these are brought 
about by contraction and relaxation. For this the heart therefore requires 
the help and power of muscles’ ("Eye1 5€ kai vebpwv nARV0¢ h Kapdia, 
KOL TOOT’ EDADYWS: &NO TADTNS YAP AL KIVHOEIG, MEpatvovtar dé die 
TOO EAKew Kal dvievar Set odv to1adtys danpEesiag Kai icyboc). Cf 
M.A. 7, 701b7—10 and 10, 703a4-28. 

This is a crucial point for Aristotle. If there is movement in the belly 
and the heart contains sinews, the sinews must be responsible for this 
movement and for all movement, and not the bones. And in that case 
the principle of movement, i.e. pnewma, must also be active in the sinews. 
This refutes the position of Anstotle’s opponents that pneuma does supply 
food to the bones but not to the sinews (3, 482b7; 6, 484a16). 


8, 485a8: “Bones are not present in all living creatures, but in some they 
are necessarily present’ (ta 8’ ob n&otv, GAA’ Evioig aveyKn). 

Thus A. Roselli 119, correcting dvay«n to aveyKn. W. Jaeger read: 
evioic, &vayKn Kai...J.F Dobson: ‘but only some, not all parts have 
bones.’ Likewise W.S. Hett 511; J. Tricot 190. A. Roselli 141: ‘E le ossa 
(?) non si trovano in tutte le parti ma sono in alcune, per necessita.’ 
Clearly the superior translation is provided here by P. Gohlke 172: 
‘Knochen dagegen haben nur einige Tiere, nicht alle.’ The octopus that 
follows directly in 485a10 is an example of such a boneless animal. 


8, 485a9: ‘And such a living creature requires sinews for such a move- 
ment or for...’ (kal mpOcg tHV tToLladtHV KivnoW vedpa Exel 7 Eic TO 

Thus A. Roselli 119, commenting in the critical apparatus: ‘post to 
spatium aliquot litterarum praebent codd.’ Jaeger read the same, but 
accepted the correction éyetv by I. Bekker. In her commentary Roselli 
notes that the lacuna offers room for five or six letters, but that this is 
highly uncertain. J.F Dobson has: ‘every part must have sinews appro- 
priate for performing such motion or for <performing it well>,’ adding 
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in n. 3: ‘My conj. 10 <ed> is not quite suitable, but is suggested by 
Kaka of foll. line. Didot reads 16 <BadiGe>.’ J. Tricot adopts this 
suggestion. P. Gohlke, 21 n. 8 proposes <Kad@c>. 

By letter of August 23, 2005 D. Holwerda proposes to add 
to<tavtnv>: ‘for this movement or that’. 


8, 485a10: ‘For an octopus can walk, if only small distances and with 
difficulty’ (6 yap moAdnovg én’ GAtyov Kal KaKds BadiCet). 

The octopus occurs frequently in Anstotle. For a list of places in 
the biological works, see Amstote, Marche des anumaux. Mouvement des ani- 
maux. Index des traités biologiques, texte établi et traduit par P. Louis (Paris 
1973) 107. It belongs to the lowest group of animals, without blood, 
breath, or bones. Resp 9, 475b7—11 says that squids and octopuses, if 
taken out of the water, are adequately cooled by the outer air because 
they do not possess much vital heat. ‘They are mentioned again in 12, 
477a4—5 as animals without much heat. But the text adds that they 
secrete liquid via the cavity above ‘what is called their “head”’ (but 
which in actual fact is the channel of their waste products). In HA. I 
5, 489b33 the ‘polypous’ is compared with other aquatic animals which 
swim, and most rapidly so in a backward direction. Of these others it 
is said: ‘Neither of these is able to walk as the octopus can’ (BadiGer é 
tovtwv [viz. the onzia and the tevtic] oddétepov, Gonep noADTOVG). 
The implication is that although ‘octopuses’ can use their feet for 
locomotion, they prefer to swim. They are discussed again in IV 1, 
923b21 ff They use their tentacles as feet and as hands. And they can 
discharge a dark liquid. A ‘polypous’ does not have hard (bone-like) parts. 
Cartilage is found only about their head, where it gradually hardens 
(524b28). H.A. IV 1, 525a13 talks about various kinds of ‘polypodes’. 
See also IV 8, 534b25-29. 

Therefore, because they do not have legs, they must possess (an 
analogue of) sinews to use their tentacles. 


8, 485a11: ‘For we should assume as a principle that the bones of all 
animals serve the purpose of movement, or some other purpose, but 
contributing to their characteristic movement’ (Set yap todto AaPetv 
DONE APYTV, OTL T&GW 7 GAAOD TIVdG YAPIV GAAS Tpdc TH KivnoLv 
THV OiKEIaY). 

Thus the reading of the manuscripts. J.-F Dobson recalibrates: 
‘We must take as a starting-point the fact that all animals have difler- 
ent organs for different purposes with a view to the peculiar motion 
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of each’ (he apparently adopts the corrections of W. Jaeger, who 
reads GAAa and deletes 7); likewise W.S. Hett 511 and J. Tricot 191; 
P. Gohlke does not follow Jaeger: ‘In solchen Fallen muss man namlich 
das Grundsatzliche erfassen, das alle brauchen, oder man muss den 
Zweck anders fassen, etwa dass die Knochen zu einer besonderen 
Bewegung erforderlich sind.’ A. Roselli 119 replaces 7 with ov« (!), and 
retains GAAG. She translates on p. 141: ‘Bisogna infatti assumere come 
punto di partenza che in tutti gli animali essi non servono a nient’altro 
se non a compiere il movimento che é loro proprio.’ But she sympathizes 
with Jaeger’s corrections. 

It is highly questionable whether the corrections of Jaeger and 
Roselli deserve support. As from 485a5 the issue is the role of bones. 
For Anstotle’s opponents, bones are used for the movement of the liv- 
ing creature. But in chap. 7 Aristotle indicated a much broader range 
of functions for the bones. And he now launches his decisive attack. 
Perhaps bones do not serve the purpose of movement. This function 
belongs to the sinews (a5—6). Many kinds of animals do not have bones 
(a8). Since the text passes down z&ovv 7, we should consider that Aris- 
totle is again applying his universality principle, which we also found 
used in 2, 482a10-11; 482a24; 6, 484b7-8. The idea might be: “The 
proposition that bones exist for the sake of movement holds good for 
all living creatures or does not hold good. In the second case they serve a 
different purpose, but do contribute to the movement proper to the living 
creature.’ For mpog (thv Kivnovv), cf. 4, 483al8: mpoc thy évépyetay. 

This other purpose is explicitly identified in 485a18: animals have 
feet for the provision of food and for standing upright. Just as perception 
exists for the sake of self-preservation (Amm. III 12, 434b13-27), so 
locomotion exists for the getting of food. 


8, 485a13: ‘For instance the feet for land animals, two for those that 
stand erect, but more for animals which move entirely on the ground’ 
(totg pév dpBoic Svo, totg SE MavtEAds eni THs yfic mAciovc). 

J.E. Dobson: ‘those that are upright having two; others which move 
altogether upon the earth... have several.’ 

But the contrast here is not between human beings and reptiles, but 
between human beings, who are alone in not walking with their head 
bowed to the ground (because they possess the most pure and hot 
pneuma), and all other animals with four (or more) feet (of which the 
pneuma is less pure and hot). Cf. Pl. Tim. 91e2—92a, with e7: ‘bowed to 
the ground’ (eis yfv €Akdpeva). 


168 DE SPIRITU 


See also Arist. A. 1, 704a12 and 5, 706b3: ‘in bipeds “above” cor. 
responds with what is “above” in the universe’ (t& pev dinoda 16 &ve@ 
Tpos TO TOD OAOV &vw ExeE1), bY: ‘bipeds are upwards oriented because 
they stand upright; man in particular’ (ta dé dinoda mpoc 10 &va@ Sig 
10 Opa eivar, udAota 8’ 6 &vVOpwnoc). PA. IT 10, 656a10-13; LA. 15, 
712b31; Resp. 13, 477a15-23. 

So there is a distinction between these living creatures and the 
‘many-footed’ referred to in 485a26, ‘whose bodies move entirely on 
the ground’ (éni yfig GAG Ta CMLATEA). 


8, 485a15: ‘other animals can even move without feet, for they move 
in their situation with a movement all of their own’ (t& 6€ Kai &roda 
ddws eyxywpet: Bia yap obtw KivetoBan). 

Thus the text in W. Jaeger, who brackets this sentence as a paren- 
thetical remark. J.F Dobson: ‘Some creatures again may be entirely 
without feet, for it is possible for them under these conditions to be 
moved only by external force,’ explaining that he takes the meaning to 
be: éyympet eivor. Similarly WS. Hett 511 and J. Tricot 191. P. Gohlke 
21 corrects the text to: & yap t0 obt@ Kiveto8a1, but adds on p. 197 
that this is highly uncertain. A. Roselli 120 puts Bia yap ovtw between 
cruces interpretum. 

Only now do the reptiles come up for discussion. Perhaps Aristotle 
is saying here: ‘footless animals are entirely earthy and cold as regards 
their Aylé. For they can move with a movement all of their own.’ Per- 
haps we should therefore read:...dAmc¢. éyywpet <id>ia [sc. Kwwnoer] 
yap ovtw KivetoB8at. : 

On the locomotion of snakes, see 1.4. 7, 707b7 f£ This interest in 
ta 15a Excotov is underlined by Aristotle in 485a24. 

Cf. Pl. Tim. 92a6: ‘the most senseless of all among them, which 
stretch their entire body at length on the earth, were created by the 
gods as animals that crawl, footless’ (moda adt& Kai iAvondpeva emt 
Yc eyevvnoay). 


8, 485a17: ‘but they differ for the faster and heavier flyers’ (Siapopa 
SE TOG NINTIKWTEpOIs Kai Papvtépotc). 

J.F Dobson: “The parts differ as they are to fly faster or slower.’ He 
follows the text of W. Jaeger, who read Bpadvtépotc, proposed by U.C. 
Bussemaker. The mss have Bpayvtépois. W.S. Hett 511 follows Dobson. 
P. Gohlke p. 21 n. 10 proposes to read Baputépotg and translates on 
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p. 172: ‘Dabei unterscheiden sich die flugtuchtigeren von den schwer- 
eren.’ J. Tricot 191 goes along with Hett. 

Gohlke opted for a reading which was also proposed by Bussemaker 
and is doubtless correct. A. Roselli adopts it too (not from Gohlke, whom 
she has not used). She demonstrates that this contrast is characteristic 
of Aristotle’s generally acknowledged works: PA. II 13, 657b7; IV 12, 
694a6; HA. IT 12, 504b8; G.A. HI 1, 749b19 ff 

Aristotle uses this contrast in 1A. 10, 710a16—710b4 for the distinc- 
tion between winged insects and ordinary birds, because as regards 
body weight and flying capacity these kinds relate to each other as a 
cargo ship to a racing yacht! 

To the open-minded this may be a remarkable indication for Aris- 
totle’s authorship of Spur 


8, 485a18: “They have feet for the purpose of getting food and for 
standing, except in the case of the bat. That is why the bat gets its 
food from the air. And that is why it does not need to rest. For they 
do not need to alternate’ (nd5ac 5é tpogiis yap Kal a&vactaoEwS, 
TAH tic VoKTEptooc: 810 Kai THY TPOgHV EK TOD GEpos. Kai UN Seta8ar 
diavaradcews: od S€ovtar yap dv’ GAAwv). 

Cf. ZA. 19, 714b10: ‘Or should we regard this entire class as mutilated 
and assume that they move in such a way as if one had cut off the feet 
of limbed creatures, like the seal and the bat?’ ("H onep d&vannpov 
dei 119éva1 n&V TO ToOLOdTOV yévos [sc. of crustaceans], Kai KIveto8ar 
OLOtwWS OloV El TIC AMOKOYELE TOV DIONdSwOV TA OKEAN, WOTEP T) POKN 
Kai ] voxtepic) and PA. IV 13, 697b1—14, where it is argued that the 
bat is intermediate between winged and land animals. See also H.A. 
I 1, 487b21. 

dv &AA@v—J.F Dobson: ‘for they certainly do not need to do so 
for any other reason.’ But Dobson reads: 6n GAAws. He is followed by 
WS. Hett 511 and J. Tricot 191. P Gohlke corrects to: <et wn> 6v 
avaravcEews: ‘sie braucht sie...nur zum Ausruhen, zu etwas anderem 
nicht.’ A. Roselli 120 does not introduce changes into the text, and 
translates the end: ‘le zampe infatti non servono per altri scopy’ (141). 

Bats do not need to rest because they do not have to interrupt their 
flight to search for food on the ground. Cf. L.A. 18, 714a20—-22, which 
states that birds cannot always remain in mid air. We should therefore 
read d10AA<ay>@v. Manuscript L has 8v &AANA@v. 
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8, 485a21: ‘But among aquatic animals shellfish have feet on account 
of their weight [and not for locomotion]. ‘Thus far on locomotion’ (¢ 
dé OoTpAKdSEppa TV EvDdpwv Drdn0da. 510 TO Papos. Kai tTadta Ley 
TPOSG THV KATH TOMOV GAAGYNV). 

J.F. Dobson’s translation is wide of the mark: “The hard-shelled 
aquatic animals have feet on account of their weight; thus they are 
enabled to move from place to place’; WS. Hett 511: “These members 
serve for locomotion’; P. Gohlke 172: ‘und zwar zur Fortbewegung’. 
Likewise J. Tricot 191. 

In fact it is perfectly clear to Anstotle that shellfish do not move! If 
they did, the remark 51a t0 Bapos would be very strange. The remark 
is entirely in keeping with 1A. 19, 714b14: ‘Shellfish do move, but 
against their nature: it is not in their nature to move, only measured 
against animals which stay in one place and are attached do they 
move, but measured against locomotive animals they do not move’ 
(Ta & dotpaxddeppa Kivettat peév, Kivettar b€ rapa @dow: od yap 
EOTL KLVNTIKE, CAA’ WG HEV LOVILO KQL TPOOTEMLKOTA KIVATIKK, W> 5é 
TopevtiKa woviua). The translation by A. Roselli 141 of the last part 
of the above-cited sentence is therefore excellent: ‘Queste sono dunque 
le observazioni relative al movimento locale.’ The sentence kai tadta 
HEV TMpOG THY KATH TOXOV GAAaYNV has the same conclusory function 
as 1, 481a27: ‘These are roughly the arguments for the growth and 
preservation of the innate pneuma on the basis of food’ (} pév obv & 
THS TPOOTS AVENaIc Kai Srapovn oxedov tadta). 


8, 485a23: ‘But for everything which serves other purposes the governing 
principle (for our inquiry) is what is specific to each living creature’ (660 
SE TPs Thy GAANV ypetav, Honep DONyeitar Kal Excotov TH 1510). 

A. Roselli 141: ‘Per quanto riguarda le altre funzioni, come si € 
detto; ed ogni parte ha le sue proprieta.’ But Aristotle is saying here 
that an investigator must accurately observe the specific characteristics 
of animals. Cf. P4. I 3, 643b10: ‘Instead we must try to divide the 
animals into classes after the example of the standard classification of 
birds and fishes’ (“AAAG dei reipacOar AapBavew Kata yévn ta COO, 
a> DOnYyHVO’ oi TOAACI Siopicavtes SpviBos yévoc Kai ix8doc). 


8, 485a25: ‘why many-footed insects are the slowest’ (6uG ti 1 noADROSO. 
Bpadvtata). 

Cf. LA. 7, 707a17: ‘locomotion occurs either exclusively or principally 
among animals which perform it on two or four points of support’ 
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(UGALOTA TOVTOIG DAGpxEl TOV CHOV N KATH TOROV Kivynols, & SvoiV 7 
TETTAPOLW TOLELTAL OTNPELOIG THY KATH TOMOV pETAaBOANV). For Aristotle 
this no doubt has to do with the fact that all animals with more than 
four feet are bloodless creatures, whose nature is colder and earthier 
and therefore less suited to movement than bipeds and quadrupeds. 

This chapter 8 demonstrates the same broad knowledge of the animal 
kingdom as De incessu animalum. 


CHAPTER NINE 


[Vital heat as the only and multi-functional hfe-bearing principle] 


For this chapter, see also E. Neustadt, Hermes 44 (1909) 60-69, who is 
convinced that it is Stoic (in the line of Chrysippus), with an Anstotelian 
slant. W. Jaeger (art. 1913) defended the same position. A. Roselli 122 
firmly rejects any contrast with the preceding chapters. 


9, 485a28: ‘Our opponents’ (Ot avaipodvtec). 

Cf. Metaph. A 9, 990b17: ‘the theory of Ideas is radically at odds with 
views which we prefer to the existence of the Ideas’ (Chag TE CLVOLLPODOLV 
ol Rept TOV EiSaV Adyol & LAAAOV eivar BovAdUEBa tod ths iba eivat). 
Phys. 1 2, 185a1—2: ‘a mathematician cannot argue with someone who 
rejects his principles’ (t@ yeouétpy odKEt1 Adyos Eotl RPG TOV GvEAOVTE 
tag apydc). I 8, 191b12: ‘the denial of all becoming’ (avéAew niicav 
ti yéveotv). Cael. III 8, 306b28: ‘it becomes obvious that they banish 
becoming from the world’ (avaipodvtag (sc. tovg AOYoUG) Gwetar tH 
YEVEOW EK TOV OVTMV). 

Spr. also turns on a radical opposition between the author and those 
with whom he is in debate. The author is referring here to the two 
views considered in chap. 1. After a dialectical debate in eight chap- 
ters he arrives at his own thetic discussion, the theory to which he has 
constantly alluded in the previous chapters, that of the innate pnewma or 
vital heat, which under the guidance and direction of the vital principle 
(the soul) produces the living entity in all its facets. 

In various ways the opponents have designated respiration and vital 
breath as the fundamental efficient cause. Aristotle now shows once 
and for all that only the innate pneuma is primary and forms a unity 
with the soul, and is the instrument of the soul, and that all other 
vital processes depend on this ‘efficient principle’. So chap. 9 is the 
positive complement of the critical analysis conducted throughout the 
preceding work. 


9, 485a28: ‘the vital heat...the efficient principle’ (10 Beppov to 
epyaCopevov). 
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Aristotle here firmly rejects the position of his opponents that the 
inhaled air in the artéria is responsible for the movement which supplies 
and digests the food (4, 482b15-16: éna&youoa. kai katepyaCouévn), and 
sets out his own alternative. Cf. G.A. IL 3, 736a27: ‘acts by the power 
residing in it’ (epyaCetar th Svvoper th evodon Ev adté). 

This is the fundamental theory of all Aristotle’s biological works: Anim. 
II 4, 416b28: ‘the vital heat brings about concoction. ‘That is why every 
ensouled being has vital heat’ (épyaCetor de thy néwi 10 Beppodv. 816 
nav Euwoxov Eyer Bepudtnta), to which he adds: ‘We have now dealt 
with the subject of food in general. We must clarify it in more specific 
discussions’ (t0m@ pév obv H tpogh Ti got eipytat- Siacagntéov 8’ 
EOTiV VOTEPOV NEPl ATI Ev TOI OiKEIOIG Adyotc). In 416a9—-18 Aristotle 
had rejected the view of those who identify ‘fire’ as the principle of 
life and growth by qualifying that it is always ‘fire under the guidance 
of the soul as logos’. The position which Aristotle adopts in chap. 9 is 
anticipated in 5, 484a6—7: “But if vital heat is the productive agent and 
generates life through heat as it were’ (ei 5& novel Kai oiov dvaCwnupet 
Bepu@ 10 Beppodv); see the commentary there. See also 2, 481b4. 


9, 485a29: ‘and who claim that fire has only one direction of movement 
and only a capacity to cut’ (6t1t pia t1¢ Popa Kai ddvapts fH THNTUH 
TOD TVPOG). 

In his critical apparatus W. Jaeger proposed the conjecture ‘to melt’ 
(tn«tKn). Cf. his article (1913; repr. 1960) 88 n. 1 and 98 with n. 1. 
But there is no basis for this correction. 

Cf. Pl. Tim. 56d1: ‘Earth may meet fire and be dissolved by its keen- 
ness’ ([fj pev ovvtvyyavovoa nvpi SiarvOeiok te dx0 tig OFVTHTOG 
avtod). 56d6; 57a2-3; 61d7; 61e3; 80d3: ‘Fire cuts the food into pieces. 
Moreover, it floats up and down inside us and follows the breath’ 
(tévovtos Wev TH GITia TOD mLPdc, Aimpovpevon SE Evtds TH NVEVWATL 
ovveropuévov). 80d6; 80e3. The same criticism of Plato can be found in 
Cael. III 5, 304a7—-18 and 8, 307a26, to which A. Roselli 123 refers. 


9, 485430: ‘For even in inanimate things it does not always produce 
the same effect in all cases’ (oddé yap SAWS TOIs GYbyoIC TADTO ROLEL 
TNOAOLV). 

The text of the mss has dA. J.F. Dobson corrects to 64mg and 
translates: ‘For in the case of inanimate things the action of fire is not 
universally the same on all.’ He is followed by WS. Hett 513, J. Tricot 
192, and A. Roselli 123. A correction does in fact seem necessary. 
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9, 485a31: ‘but some things it condenses, others it rarefies, others it 
dissolves, yet others it hardens’ (t& pév muxvot, TO 5€ LAVOT KL THKEL, 
to SE MHYVvOWW). 

A. Roselli 124 refers to PA. II 2, 649a29: “The vital heat seems 
both to harden and to dissolve’ (Aoxet 6& 10 Beppov Kai anyvivat Kat 
tyKe). The entire section from II 2, 648b11 to 649a33 deals with the 
different effects of ‘heat’. See also G.A. II 1, 734b28-735a4 with b31: 
‘Hardness, softness, elasticity, brittleness, and all such properties...can 
be caused by heat and cold’ (oxAnpé peév obv Kai paraKxe Kal yAicxypa 
Kai Kpadpa...Beppdtys Kai woxpdtns noinceEtev Gv) and M.A. 8, 702a9: 
‘that they can change from solid to liquid and from liquid to solid, and 
from soft to hard and vice versa’ (uetaBGAAOVtIA EK MENTYOTOV DYPa 
Kai && dyp@v nennyota Kai paAaKa Kai oxAnpa €€ GAANAwV). 


9, 485a33: ‘the fire which nature uses’ (pboEws mp). 

TO tic @dGEWS in 486a4 probably means the same as 10 pdoEwWS TOP. 
Cf. G.A. II 3, 736b33-737a7, where Aristotle explicitly contrasts ‘that 
which we call heat’ (t6 KaAobpevov Peppov) and ‘the heat of animals’ 
(1 év tog Cwoig Beppdtnc) with ‘fire’ (xdp). 


9, 485a34: ‘of the goldsmith’ (ypvooxoikdc). 
Only here in the Aristotelian Corpus. 


9, 485a35: ‘of the coppersmith’ (yaAKevtiKdg). 

Elsewhere only in PA. IV 6, 683a24 and G.A. V 8, 789b10, in both 
cases in passages dealing with efficiency in nature and the smith’s art, 
and in the latter passage with the noADypnota character of hammer 
and anvil in the smithy and pneuma in nature. 


9, 485a35: ‘of the cook’ (uwayetptkoc). 
Only here in the Corpus. 


9, 485a36: ‘But perhaps it is more correct to say that the crafts accom- 
plish this’ (lows 8’ GAnBEotepov Jt ai Téxvant). 

Cf. G.A. II 4, 740b25: ‘And just as the products of craft are made with 
tools—1t is more correct to say by their movement—and this movement 
is the activity of craft and craft is the form of things which are made in 
something else—so the capacity of the nutritive soul also acts,... using 
heat and cold as tools’ (Gonep Sé ta ONO Ths TExVNG YryvopEva yiyvetar 
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did TOV Opyavav—éorti 8’ GAnBEoteEpov einetv Sia Tic KIVHOEWS Adtov. 
avtn &’ éotiv n evépyeta tic TEXVNG, 1) SE TEXYVT LOPOT TOV ytyvoLEV@ éy 
KMAw—oitws 1 tic Op|entixtic woxtic Sbvaptc... ypmpEévn otov dpyévorc 
Geppotnt Kai woypotnti). The view of Spir 9 is identical with that of 
G.A. Cf. also PA. II 7, 652b7-14. 


9, 485a36: ‘for they use fire as an instrument’ (ypOvtai yap Worep 
Opyava). 

Cf. 485b6; b16. The various crafts use (the natural body of) fire as 
their séma orgamkon, their instrumental body. The comparison used by the 
author here shows that he holds that the life forms of living creatures 
use ‘vital heat’ as ‘instrumental body’ in the same way. 


9, 485b2: ‘and also to shape some things’ (Evia 5€ Kai pvOpiCovoa). 

J.E Dobson: ‘and some they temper.’ Likewise W.S. Hett 513; J. Tricot 
192, who refers to Phys. VIL 3, 245b9 and notes: ‘Le feu régulanse la 
chose une fois ’achévement de loeuvre réalisé.’ P- Gohlke 173: ‘und 
zuweilen zum Gestalten.’ A. Roselli 141: ‘e in alcuni casi anche per 
dare forma.’ Again this probably refers to the activity of smiths. There 
is no reference to glassblowing in Anistotle. 

We should take into account here 485b8: tov poOpov dnodace1, where 
A. Roselli 126-127 refers to Cael. III 8, 306b18 (citing Pl. Tim. for the 
theory of the ‘pandeches’. But Plato only has puOudc... €508y in 47d7—e2) 
and Phys. VIL 3, 245b9; Metaph. A 10, 1075b12 (ed. W. Jaeger). 

pv8yiGeww—only three other occurrences in the Aristotelian Corpus. 
But Cael. III 8, 306b18 is a good parallel place. See also Phys. II 1, 
193al1: &ppbOutotov <dv> and Metaph. A 4, 1014b27. 


9, 485b2: ‘the natural vital principles (of living creatures)’ (at pvoetc). 

J.F. Dobson: ‘individual natures’; P. Gohlke’s ‘die Natur’ is incorrect. 
See earlier 1, 481a19. Identical here with ‘soul’ in Aristotle. Cf. G.A. 
1, 735a2-4: ‘For craft is the origin and the form of the object made, 
but it exists in something else, whereas the movement of nature exists 
in the thing itself, though it issues from another nature which possesses 
the form in actuality’ (h yap téyvn epi Kai eiSoc tod yiyvopévon, GAA’ 
év étépa- 1] SE tis PboEWS KivnGIc Ev ALTO AQ’ EtTEpAcG OdOA MDGEWS 
tig Exobans 10 Eidoc éevepyeia). 

This assumes that there is a unity between gvoic and éu@vtov 
Beppov. Cf. Anim. II 4, 416b25: ‘The expression “wherewith it is fed” 
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is ambiguous...what produces digestion is warmth’ (ott d€ @ TpEget 
duttov...epyaCetar S& thv néyiw tO Geppov.) 


9, 485b3: ‘Hence their products differ’ (68ev 84 Kai mpocg GAANAG 
Stapopat). 

Bussemaker and Jaeger have proposed to add <ai> before npdc. But 
if we accept this, it is still somewhat surprising that that text reads mp0¢ 
GAAnAG and not mpocg GAANAas. Perhaps we should accept the neuter 
TpO¢ GAANAG in connection with 485b5: ‘the products will be different’ 
(Stagdpws eEer ta Epya). Interestingly, a variant dtagopav has been 
passed down in three manuscripts. Perhaps the correction dia@opa as 
an adjective with ta gpya is therefore more plausible. 


9, 485b3: ‘It is therefore ridiculous to judge by externals only’ (610 
yedotov tpoc tO €Ew Kptiverv). 

This seems a reference to the fact that craft always operates on mate- 
rial which differs from the craftsman. But in all products of nature the 
formative principle operates internally. Cf. G.A. II 1, 735a2—4. This idea 
also underlies the proposition that the vital form not only uses the vital 
heat as instrument, but also as matter (485b7). Cf. Mund. 6, 399b14: 
‘for the soul, by which we possess life, is also invisible, but is seen by 
what it achieves’ (Kai yap 7 woyxn, dV fv COpev...ddpatos odoa toig 
Epyoig avtiis Opatat). 


9, 485b5: ‘the products will be different for the users (Stagopa €Fer tx 
EPYO TOIG YPWLEVOLC). 

Thus W. Jaeger. But 5ta@opa is a correction by E. Neustadt, who also 
finds the Stoic technical term €€tg in €&e1 (1909) 60 n. | and 63. The 
mss have diagopav. A. Roselli 126 has a sounder proposal: d:1agdpus. 
There appears to have been interference between the passage in b3 
and that in bd. 


9, 485b/7: ‘nature, on the other hand, also uses it as matter’ (n 5& vOIG 
GUA KaL Ws VAN). 

See also 485b16 below. A. Roselli 126 only talks about parallels in 
post-Aristotelian literature. But in Aristotle’s basic theory the ‘natural 
instrumental body that potentially possess life’ is also the Aylé for the 
soul. Anim. I 1, 412a7; a8; b28; II 2, 414a12-17; a25-28. 
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9, 485b8: ‘but rather it is hard to understand that nature herself uses 
the vital heat’ (to thv gdow ad votjoar thy ypapEvny). 

WS. Hett 513: ‘rather the difficulty lies in the fact that nature, which 
uses the fire, should herself be an intelligent agent,...’; thus earlier 
E. Neustadt (1909) 61; J.E Dobson. P. Gohlke 173-4: ‘Aber nicht hierin 
liegt eine Schwierigkeit, vielmehr darin, dass die Natur, die sich des 
Feuers bedient, selber denken solle,...;” J. mcot 192: ‘que la nature, 
qui se sert de l’instrument, soit elle-méme un agent doué de pensée’; 
A. Roselli 142: ‘che la natura stessa, che fa uso del fuoco, sia dotata 
di intelligenza.’ 

But Aristotle never says that Nature thinks. And he is not saying it 
here either. In that case he would not have used vofjjoa1 but voetv. For 
vornoat, cf. Phys. VIII 1, 251b20 and G.C. 1 5, 321b24. The problem 
lies in the fact that we must understand (vojjoa1) that the life form is 
the agent that uses. According to Aristotle, though everything in nature 
achieves its goal efficiently, it does so in the manner of a winding 
mechanism. Cf. G.A. II 1, 734b10. Nature is efficient, but not goal- 
oriented. The ‘headquarters’ of the cosmos is elsewhere. Nature is the 
executor of God’s plan. 

This passage should therefore not be explained Stoically, as Roselli 
126 does, but is soundly Aristotelian. 


9, 485b10: ‘For this is no longer a matter of fire or air’ (todto yap 
OVKETL MLPOG ODSE MVEDLATOG). 

According to Aristotle, the guidance of the soul as a goal-oriented 
principle is indispensable. Cf. Anim. II 4, 416a9-18: ‘some believe that 
fire in itself is the cause of nutrition and growth.... It is, however, an 
auxiliary cause, but certainly not the absolute cause. Rather this is the 
soul. For fire grows without limit, but natural things have a limit and a 
measure to their size and growth. And this is the work of the soul, but 
not of fire, and rather of a rational principle than of matter’ (Soxet 
SE TLOLV 1] TOD RLPdS OIG ANAS aitia Tis THOMAS Kai Tic abENDEWS 
elvar...t0 S& Ovvaitiov LEV THs EOTLV, OD LTV ANAM ye aitTIOV, GAAS 
UGAAOV 1H WoxT: TN MEV yap TOD mupds a’ENaIc cic &melpov...taV 5é 
PLOEL ODVIGTALEVMV TaVIMV ~OTL REpas KAI Adyos LeEyéBovs TE Kat 
avénoews: tadta b& yoxiic, GAA’ od mvpdc, Kai Adyou UGAAOV 7 VANS), 
and likewise G.A. II 1, 734b28 ff: ‘And just as we cannot say that an 
axe or another instrument is made only by fire, so neither can we say 
it of a foot or a hand’ (kai dorep od8’ av TéAEKvV 00d’ GAAO Spyavov 
pnoaipev av noifjoar 16 Tdp pLovov ovtMs ODdSE 1650 OdSE yETpa). 
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9, 485b10-12. Cf. the description in G.E.R. Lloyd, “The master 
cook’, in id., Anstotelian explorations (Cambridge 1996) 83-103 of the 
way Aristotle uses the notion of ‘concoction’ by the agency of vital 
heat. Lloyd notes on p. 100 that ‘the effects of digestion in one animal 
differ from those in another (the blood will vary) and these differences 
will depend on the form or the essence of the animal in question.’ 
Unfortunately, Lloyd leaves Spiz out of account. 


9, 485b10: ‘It is clearly remarkable that such a power should be com- 
bined with these matters’ (todtotc dh Katapepery8ar toradtnv Sdvapiv 
Pavpactov). 

Cf. 486a3: ‘For the vital heat of nature is mixed with it’ (¢ykatapetyvo- 
TAL TO THs PVGEWS). 


9, 485b11: ‘And the case is just as remarkable with the soul. For it is 
present in them’ (&tt 6€ todto Pavuaotov tadtov Kal mEpi WoyTIc: EV 
TODTOLG YAP VTAPYEL). 

A. Roselli 127 quite wrongly proposes to delete tadtov in this sen- 
tence. The author is saying here: if you look at pneuma and the vital heat, 
it is surprising and wondrous to find that a guiding power (comparable 
with human éechné) is operative in them. It is just as surprising that the 
soul is present in pneuma and the vital heat. 

The doctrine of the unity of the soul and its instrumental body in 
Aristotle’s biological works is stated very explicitly and emphatically here. 
If De spiritu had received sufficient attention in the Peripatetic tradition, 
the fatal misinterpretation of Aristotle’s psychology by Alexander of 
Aphrodisias could never have taken place. 


9, 485b12: “Therefore it is not wrong’ (ob Kak@c). 

Wrongly changed to 00 KaA@ic by A. Roselli 127. The idea is that the 
vital heat and the soul form an indissoluble unity, as Aristotle explicitly 
says in Amm. II 1, 412b6—9. 


9, 485b13: “or one of its parts, the part that forms’ (7) wdpiov Tt TO 
SNLLovpyovv). 

The author is referring here to the nutritive and generative part 
of the soul. J.-F. Dobson is nonplussed, as his translation shows: ‘and 
therefore there is some sense in referring to the same agent—either 
generally or to some particular creative part—the fact that its motion 
always operates in the same way.’ WS. Hett 515 is mystifying too: 
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‘Therefore the fact that its motion always exerts a similar activity may 
reasonably be referred to the same agent, either absolutely or to some 
definite effective part.’ 


9, 485b13: ‘and that causes the movement always to be actually the 
same’ (KQL TO THY KivnOL Gel THY OMOlav dAd&pxEtv Evepyeia). 

W. Jaeger, following D. Furlanus has évepyotv. The mss have 
évépyetav. The correction evepyeia by A. Roselli 127 is probably 
better. 

So it is the nutritive activity which is continually and steadily active. 
This seems to answer the question raised in 4, 482b26-29. 


9, 485b14: ‘the movement’ (thv Kivnov). 

The movement of the soul in indissoluble unity with its séma phystkon 
organikon, which is the movement of the soul as a whole, but which can 
also be specifically assigned to the most basic, vegetative part of the 
soul, of which 4, 483al2-14 determined that it precedes the move- 
ment of respiration. 


9, 485b14: ‘For this also applies to the nature to which generation, too, 
is owed’ (kai yap 7 OboIc, Ag’ Tg Kai h yévEeoic). 

J.E. Dobson: ‘for nature, from which they are generated, is always 
constant,’ is off track again. Likewise W.S. Hett 515: ‘for nature, from 
which they are generated, remains the same.’ A better translation 1s 
P. Gohlke 174: ‘die Natur, von der die Entwicklung ausgeht.’ But Gohlke 
wrongly connects this passage with what goes before. 

But perhaps we should strike the comma here and take the relative 
clause as non-restrictive: ‘For this also applies to the living entity to 
which it owes its generation.’ This idea is found expressed in G.A. II 4, 
740b34—37: ‘For the matter by which it grows is the same as that from 
which it is originally constituted; therefore the power which forms it is 
also the same as in the beginning, only greater. If this is the nutritive 
soul, it is also the generative soul; this is the nature of every individual 
being which is present in all plants and animals’ (h yap abth éotiv VAN 
N adv€divetar Kai é& fig ovviotatat 10 mp@tov, Hote Kai f norodoa 
Sbdvapic tadtd tO e& apyiic peiCov Sé att gotiv. ci odv abty gotiv 
1 Opentixh woyn, a’tn goti Kai fh yevvOou: kai todt’ Zot Th PvaIc 
EKHOTOD EVUTEAPYOVGG KAI Ev PUTOIS Kal Ev CMoIG NaoL.... And see 
also G.A. I 1, 735a12 and 3, 737b5-7. 
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9, 485b15: ‘But how are we then to explain the difference of the vital 
heat in each individual living creature, the heat taken as instrument 
or as matter or as both?’ (GAAG Sn tic H Siagopa tod Ka8’ Exdotov 
Bepyod, ci8’ a> Spyavov eci8’ a> LAnv cid’ wo G&uEa;) 

G.A. 1 18, 724b4-6 is comparable in terms of both construction and 
content: “we must determine in which of the two the semen belongs, 
whether we must take it as matter and as passive principle or as a kind 
of form and efficient principle, or as both’ (totv dvotv dn Anntéov ev 
notépa Oetéov 10 oneppa, NOTEPOV wo VANV KAI NAGXOV 7 Wc eiddc TL 
KQL TOLODY, T] KaL GPa). See R. Mayhew, The Female in Aristotle’s Biology 
(Chicago 2004) 30-43. 

The entire second part of chapter 9, from 485b15, is devoted to 
explaining how the large variation in the parts of each living being can 
be produced by the one principle of vital heat under the guidance of 
the living creature’s soul. 

The sentence clearly builds on b6—-7. And it seems as if the author 
interprets the first part of the sentence as: ti moet Sud@opov 10 KaO’ 
éxcotov Beppidv, ci0’ ws... 


9, 485b17: ‘For fire displays differences of more and less’ (nvupoc yap 
Siapopai Kate TO WAAAOV Kai ATTOV). 

Cf. PA. II 9, 655a32: ‘Cartilage and bones have the same composi- 
tion, the difference between them is only gradual’ (H d€ gvotg 7 adty 
xovdpov Kai 60700 éot1, Siagéper SE TH WGAAOV Kai AttOV). 

On the importance of this distinction, cf. J.G. Lennox, Anstotle’s 
Philosophy of Biology. Studies in the Ongins of Life Science (Cambridge 2001) 
chap. 7: ‘Kinds, Forms of Kinds and the More and the Less in Anistotle’s 
Biology’ (160-181). 


9, 485b17: “This is roughly like mixed or unmixed’ (todt0 5& oyedov 
worep ev pi€er Kai cpréia). 

On ‘mixture’, see G.C. I 10, with the propositions in 328a10: ‘We say 
that what is mixed is homogeneous’ (Papev 8’ ...76 piy8ev Oporopepes 
eivot) and 328b22: ‘mixture is unification of what is mixed after it has 
undergone a change’ (n 5é pi€ic tov piKtOv GAAOIWPEVtOV Ev@oic). 


9, 485b18: ‘For purer fire is more fire’ (t0 yap KaBapmtepov UAAAOV). 

J.-F Dobson: ‘for the purer substance has the proper qualities of its 
kind in a higher degree’; likewise J. Tricot 193; WS. Hett 515: ‘for 
the purer is more intense’; P Gohlke 174: ‘grdéssere Reinheit bedeutet 
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einen hoheren Grad’; A. Roselli 142: ‘Cid che € piu puro infatti é pid 
caldo.’ 


9, 485b19: “The same rule applies to the other simple bodies’ (6 adtd¢ 
Sé Adyos Kai Ext TOV GAAWV ANA@V). 

Aristotle means: the same rule as regards ‘the natural fire of the 
vital heat’. He thus sets here ‘the vital heat’ in 9, 485a28 and ‘the fire 
of nature’ in 485a33 alongside ‘the other simple bodies’ (earth, water, 
air, and ordinary fire). 

It is doubtful whether J.-- Dobson means the same in his translation: 
“The same statement applies in the case of all other simple things.’ WS. 
Hett 515 is clearer in his translation: ‘other simple substances.’ 


9, 485b20: ‘For because the bone and flesh of a horse differ from those 
of an ox’ (aveyKn yap, éneinep Etepov dotodv Kai oapE f Innov Kai 
fl Bode). 

For a proper understanding of what follows it is important to note 
that Aristotle is talking about two differences: the difference between 
bone and flesh and the difference between flesh of a horse and flesh of 
an ox (or bone of a horse and bone of an ox). 

In 485b31 Aristotle adds the difference between two bones in the 
same animal. 

We follow the text of W. Jaeger, which seems the lectio diffcrhor here. J.F. 
Dobson and A. Roselli 128 opt for the variant h irnov Kat 1 Boos. 


9, 485b21: ‘(For...1t is necessary that) they consist of different com- 
ponents or differ in the proportion of their mixture’ (ij 7@ €€ Etépwov 
eivat 7] th Kpdoer Siagéper). 

A. Roselli 128 follows D. Furlanus here in his correction of ypnoet 
to xpcoet. Cf. b25. 


9, 485b2 1: “Now if the components are different, what are the differences 
of each of the simple bodies in itself and what <is their power>? For 
we are searching for these <differences>’ (ei pév odv Etepa, tives at 
SLAPOPAL EKAOTOD TOV ANA Kai Tic *** tadtas yap CntodpEV). 

ei wev obv etepa contrasts here with ei S€ tabté& in 485b23. This 
does not refer to the bone and flesh of 485b20, as J.E Dobson, WS. 
Hett 515, and J. Tricot 193 assume, but to the components which make 
up flesh and bone or the bone of a horse and the bone of an ox. The 
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same contrast is presupposed in 485b21: 1@ && étépwv eivar 7 [tO éx 
TOV adtOv Eivar Kai] TH Kpdoer Siagéperv. Aristotle says here as suc- 
cinctly as possible that the bone of an ox and the flesh of an ox differ 
because they consist of different components, but the bone of a horse 
and the bone of an ox differ because, though consisting of the same 
components, they possess these components in a different proportion. 

W. Jaeger assumed a lacuna here after tig and proposed to read h 
Sdvapts. A. Roselli 128 leaves the lacuna empty. 

étepa must refer here to dcotodv Kai odp— (thus WS. Hett 515 and 
J. Tricot 193). 


9, 485b24: ‘For it must needs be one of the two, as in the other cases’ 
(avéyKn yap Svotv Bdtepov Kabdnep Kai Ev toic GAAotC). 

Cf. 2, 482a25: ‘For it must needs be one of these three’ (tpi@v yap 
TOVTMV KVAYKaIOV Ev) and 9, 486b2. 


9, 485b25: ‘for a mixture of wine and honey differs on account of 
the underlying substance [of a different mixture]’ (oivov wév yap Kai 
WEALTOG KpaoIc 51 TO DrOKEILEVOV). 

J.-E Dobson has here: ‘for the consistencies of wine and honey are 
different on account of the difference of substance’; W.S. Hett 515: ‘for 
mixtures of wine and honey differ because of their substance.’ 

Cf. Sens. 7, 447a17: ‘it is more possible to perceive each individual 
thing when simple than when mixed with another. For instance it 1s 
easier to taste pure wine than wine mixed with water, and so also with 
honey, or with colour’ (éxd&otov paAAov gotiv aicBdavecBar anAod 
SVtOS 7] KEKPALLEVOD, OLOV OivoD &KPATOD 7) KEKpOpevoDd, Ka LEALTOS 
KQL YPOac). 


9, 485b26: ‘but one quantity of wine differs from another through its 
constitution’ (oivov 6’ avdtod einep Etepa, bia TOV Adyov). 

Thus the manuscripts. W. Jaeger proposed to read etépa (with ref- 
erence to another xpaotc). This is accepted by A. Roselli 129. The 
author means the difference between e.g. a wine from Lesbos and a 
wine from Rhodes. 


9, 485b26: ‘Hence Empedocles <speaks> too simply about the forma- 
tion of bone, since [in his view] all bones have the same proportion 
in their mixture. In that case there ought to be no difference between 
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the bones of a horse and a lion or a man’ (610 Kai EpnedoxAts aitiav 
UNAS Thy tod dot0d Ovow *** einep Gnavta Tov adtOV Aoyov ExEL Tic 
uigemc Kdid.qopa éypiv innov Kai A€ovtog Kai &vOpamov eiva). 

The purport of the sentence is entirely clear. The precise wording 
is by no means so. E. Neustadt (1909) already proposed to read piv 
instead of aitiav. J.R Dobson, at the suggestion of W.D. Ross, proposed: 
Mav UNAS... pvoiv, <émei> einep.... A. Roselli 129 adopts Atay, but 
retains a lacuna after pvow. 

Instead of gbovw it is possible to read: <@notv>. This proposal comes 
from D. Holwerda, by letter of September 19, 2005. 

Empedocles’ exact position is found in D.K. 31 A 78: ‘bones consisted 
of a mixture of two parts of water and earth and four parts of fire’ 
(d0t& Sé Svetv pév Vdatoc Kai yijc, TettApOV SE MUPOG [Eow yijc¢] TOUTAV 
ovyKpaQévtwv pepdv). See Empedocles’ own words in D.K. 31 B 96. 

In G.C.1 1, 314b6-8 Aristotle specifies that Empedocles did not actu- 
ally want to talk about ‘the physis of a thing’: “There is no such thing 
as the birth of anything...only mixing’ (gvotg oddevdc Eottv... hAAG 
wovov piéic). Cf. D.K. 31 B 8 and Arist. G.C. II 6, 333b13-16; Metaph. 
A 4, 1105al-3. See also PA. I 1, 642a18-24: ‘Empedocles...where 
he explains what bone is. He says there that it is not one of the ele- 
ments, or two, or three, or all four, but a certain rational proportion 
of a mixture of elements. It is thus clear that flesh, too, exists in the 
same way, and likewise each of the other similar parts’ (E.... dotoDVv 
anod1d0vc Ti Eotiv...Aoyov tig piEews adtHv (A€yet)) and Anim. I 3, 
408a 13-24. 


9. 485b27: * since [in his view] all bones have the same proportion in 
their mixture’ (einep Gnavta tov adtov Adyov ExEL Tig WISEws). 

On Empedocles’ theory, cf. Anim. 1 5, 410a1-10 and I 4, 408a5-28, 
with 408a14: ‘for the mixture of the elements does not have the same 
ratio for flesh and for bone’ (od yap tov adtov Exet AOyov 1H WIEIc TOV 
otoyetov Kod’ Fv ocp& Kai Kad’ Hv dotobv) and 408a22: ‘any random 
mixture’ (tic TuxovoNG... LiEEws). 


9, 485b28: ‘In that case there ought to be no difference between the 
bones of a horse and a lion or a man’ (&S1dq0pa éxpfiv innov Kai 
Aéovtoc Kai &vOpanov civat). 

See earlier 485b20-21, where only ‘horse’ and ‘ox’ are mentioned. 
PA. ¥ 1, 639a17 mentions ‘man, lion, ox’ as examples; 639a25 ‘horses, 
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dogs, human beings’. As regards the lion, PA. II 9, 655al2 states that 
it has stronger bones because it is a carnivore that must fight for its 
food, and H.A. III 7, 516b9-11: the bones of a lion are so hard that 
if you rub them together, they emit sparks. 


9, 485b29: ‘But in reality they differ in hardness, softness, density, 
and so on’ (vbv bé€ Sta@épet GKANPOTNTL, MAAGKOTHTL, RVKVOTNTL, TOTS 
G&AXOIG). 

Cf. PA. II 9, 655al0. 


9, 485b35: ‘But those who speak in this way must know...’ (avayKatov 
dé TOIG OVTW A€yovaw EidEvat...). 

This refers not just to people like Empedocles, who assumed one ratio 
of components in all bones (485b26), but to all Aristotle’s opponents 
who hold that vital heat is not the efficient principle because fire can 
only work in one way (485a28-30). 


9, 485b36: ‘how the formative principle may differ because its own 
quantity varies or because something by itself or mixed or in some- 
thing else is heated’ (n@¢ to SnpLovpyodv § Evepov Ein AV KAL TO TODTO 
nAéov 7 EAattov eivar, Kai 7 x08’ adtd Kai <tH> peperypévo 7 ev 
&AAw nvpodoBat). 

Aristotle enumerates the varying effects of heat even more extensively 
in PA. II 2, 649a34—b8, where he also refers again to Meteor IV 6-8. 

As in 485b13, the ‘formative principle’ is identical with ‘the vital 
heat’ in 9, 485a28 and ‘the fire of nature’ in 9, 485a33. The distinction 
‘by itself’ or ‘mixed or in something else’ probably also corresponds 
to the distinction of natural fire as ‘instrument’ and as ‘matter’ in 9, 
485b6—-7 and b16-17. Here, too, this is the instrumental body of the 
soul in its nutritive function. 


9, 486a2: ‘like the difference between something that is cooked and 
that is baked. Perhaps this is true’ (kxaOdnep t& EyouEva Kal OnTOLEVE. 
Onep tows cAnVEc). 

At the suggestion of E. Neustadt, W. Jaeger put this sentence between 
brackets as an interpolation. Likewise J. Tricot 194. J.F. Dobson has 
no objections and translates: ‘like food that is boiled or baked—which 
last is perhaps the true explanation.’ Likewise W.S. Hett 517 and 
P. Gohlke 175. 
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Cf. Meteor. IV 3, 381b6: ‘craft imitates nature, for the concoction of 
food in the body is like boiling and also takes place in what is moist 
and hot on account of the body’s vital heat’ (utpettar yop N tExvy thy 
QUAL, EXEL KAI 1] Tig TPOT|s EV TH CHLATI NEWIG ONOLA EWNoEL Eotiv- 
Kai yap év dyP@ Kat Gepu@ dx tijg tod c@patog eppotntog yiyvetat). 
381a23: ‘Baking takes place through dry external heat’ (Oxtnotc 8’ 
eotiv dn0 Deppdtntos Enpac Kai GAAOTPIAGS). 


9, 486a3: ‘For the vital heat of nature is mixed with it and produces at 
the same time’ (Gna yap EyKATAPETYVYTAL KAI NOLEL TO TIS POEM). 

Cf. 485b10: ‘But it is remarkable that such a power should be com- 
bined with these matters’ (tovdtotg 51 KatopepetyOor toradthv Sbdvayiv 
Poavpaotov). The activity of the instrumental body is never separate 
from the soul as life form. 


9, 486b1: ‘For the same differences occur there, and most probably 
also in the vein and the artéria, and so on’ (oyedov S€ Kai tEepi pAEB Os 
KOL APTHPias KAaL TOV AOITOV). 

The use of &ptnpia here seems clearly to agree with the outlook of 
the author of Spi. So there is no objection to the translation ‘windpipe’ 
here. The windpipe of a human being and that of an ox are different 
in their composition. 


9, 486b2: ‘So one of the two’ (@ote Svetv Oatepov). 
Cf. 2, 482a25—26: ‘For it must needs be one of these three’ (tp1@v 
YAP tovtwv d&vayKatov év) and 9, 485b24. 


9, 486b3: ‘or we should not try to determine the proportions [of the 
constitutive parts] for hardness and density and their opposites’ (} 00 
OKANPOTNTL KAI TVKVOTHTL KAI TOTS EVAVTIOIs TODS Adyous ANRTEOV). 

Bussemaker proposed to delete ov, but is not followed by J.F. Dobson: 
‘or the definitions must not be stated in terms of hardness, density, and 
their opposites.’ Likewise W.S. Hett 517 and J. Tricot 194. P. Gohlke 
175: ‘oder aber man kann Harte und Dichte und deren Gegenteil nicht 
auf die Mischungsverhaltnisse zuriickfthren.’ Aristotle argues against 
Empedocles here that, if a ratio of the constitutive parts is involved, it 
must be different for each animal. Someone who does not accept this 
should not talk about a ratio of constitutive parts—cf. 9, 485a31—-32; 
485b1; 485b29-30; b32-34. 
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Cf. Metaph. H 2, 1042b31: ‘We must therefore comprehend the 
various kinds of differences—for these will be principles of being—ze. 
the differences in degree, or in density and rarity’ (Anatéa obv t& yévn 
tov Siagopav (adtor yap dpyai goovtar tod eivar), oiov Ta 7 WaAAOV 
Kai Httov 7 mvKVO Kai pave). 
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OPPOSING VIEWS ON RESPIRATION IN PLATO 
AND ARISTOTLE DISCUSSED IN 
DE PARTIBUS ANIMALIUM I 1, 642A31-B4 


An important passage for the study of Anstotle’s views on pneuma is 
found in De partibus animalium 1 1. But so far modern expositors have 
not reached agreement on the actual purport of the passage. Some 
hold that it is entirely in keeping with what Anstotle argues in De res- 
piratione. (P. Louis, 1956, 110 n. 6). Others deny this categorically and 
believe that Aristotle took his example from standard theories of the 
day (D.M. Balme, 1972, 101). 

The famous first chapter of PA. I discusses what method is best for 
investigating nature. In the passage relevant to our inquiry Aristotle 
seems to have given an example of how he himself thinks that such 
an investigation should be conducted. This makes it unlikely that the 
example merely relates to a theory held by others. Aristotle here must 
be either discussing a theory of respiration which he himself supports 
or drawing a contrast between a theory which he rejects and a view 
which he accepts. 


PA. 1 1, 642a31-b4: 

The Greek text reads as follows: 

Aeixtéov 8’ odtac, otov Sti ott Lev H &vanvot tovdi yaptv, tTodTtO 
dé yivetar dua tade €& avayKns. 

7 8’ avey«Kn Oté Lev onpaiver Ott ei Exetvo Eota1 10 od Evexa tAdTA 
avayKn eotiv éxetv, OTE 8’ Sti Zotw ovTMS EYOVTA KAI NEDKOTH. 

tO Oeppov yap &vayKatov gElévar Kai nGAW ciotévar AvTIKPODOV, 
tov 6’ Gépa eiopeiv. Todto 6’ ibn a&vayKxatov gotiv, tod éevtdc 5é 
Bepuod avtikdrtovtos év tH woEEL tod BipaBev dépog 7 eicodoc Kai 
11 €F0506. 

6 pév odv TpdxOG OdTOS 6 THC LeBdSov, Kai epi dv Set APetv thc 
Gitias, TADTA KAI ToOLAdTH EoTIV. 


642b2: h etoodog omittit pr. E 
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W. Ogle, in The Works of Anstotle, translated into English under the 
Editorship of J.A. Smith; W.D. Ross, vol. V (Oxford 1912): 


Of the method itself the following is an example. In dealing with respira- 
tion we must show that it takes place for such or such a final object; and 
we must also show that this and that part of the process is necessitated 
by this and that other stage of it. By necessity we shall sometimes mean 
hypothetical necessity, the necessity that is, that the requisite antecedents 
shall be there, if the final end is to be reached; and sometimes absolute 
necessity, such necessity as that which connects substances and their inher- 
ent properties and characters. For the alternate discharge and entrance 
of heat and the inflow of air are necessary if we are to live. Here we 
have at once a necessity in the former of the two senses. [642b1]] But the 
alternation of heat and refrigeration produces of necessity an alternate 
admission and discharge of the outer air, and this is a necessity of the 
second kind. (n. 1) 

In the foregoing we have an example of the method which we must 
adopt, and also an example of the kind of phenomena, the cause of 
which we have to investigate. 


(N. 1: This passage defies all other than a paraphrastic rendering with 
some expansion.) 


Comments on Ogle: 

Ogle does more than just paraphrase. His passage ‘For the alternate 
discharge and entrance of heat and the inflow of air are necessary if 
we are to live. Here we have at once a necessity in the former of the 
two senses’ makes ‘life’ the final cause of respiration. But there is no 
basis for this in the Greek text. . 

Also, it is entirely unclear how Aristotle conceives of ‘the alternate 
discharge and entrance of heat’. 

Likewise ‘the alternation of heat and refrigeration’ is absent in the 
Greek text. 


Anstotle, Parts of animals with an English translation by A.L. Peck (Lon- 
don 1937; repr. 1961). 


A.L. Peck proposes to read in 642434: &vay«n éotiv <obtw>g> exer. 
His translation on p. 79 is as follows: 


Here is an example of the method of exposition. We point out that 
although Respiration takes place for such and such a purpose, any one 
stage of the process follows upon the others by necessity. 
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Necessity means sometimes (a) that if this or that is to be the final 
cause and purpose, then such and such things must be so; but sometimes 
it means (b) that things are as they are owing to their very nature, as the 
following shows: It is necessary that the hot substance should go out and 
come in again as it offers resistance, and that the air should flow in—that 
is obviously necessary. And the hot substance within, as the cooling is 
produced, offers resistance, and this brings about the entrance of the air 
from without and also its exit. 

This example shows how the method works and also illustrates the sort 
of things whose cause we have to discover. 


On p. 78 note b Peck notes: ‘I have not attempted, except by one 
insertion, to straighten out the text of this confused account, which 
looks like a displaced note intended for the paragraph above (ending 
“realized” —p. 77). If it is to remain in the text, it would follow at that 
place (after 642a13) least awkwardly. For a more lucid account of the 
process of Respiration see De resp. 480a16—b5.’ 


Comments on A.L. Peck: 

Peck rightly points out that a lucid exposition of Aristotle’s theory 
of respiration can be found in Resp. The text in PA. I | is by no means 
simply compatible with it. 


Anistote, Les parties des ammaux, texte établi et traduit par Pierre Louis 
(Paris 1956) 10: 


La mode de démonstration a adopter est celui-ci: il faut montrer, par 
exemple, que d’une part la respiration se produit en vue de telle fin, et 
que d’autre part cette fin s’atteint par tels moyens qui sont nécessaires. 

La nécessité signifie tantot que la fin étant telle, il est nécessaire que 
telles conditions soient remplis, tantot que les choses sont telles et qu’elles 
le sont par nature. Car il est nécessaire que la chaleur sorte puis rentre, par 
suite de la résistance qu’elle rencontre, et que l’air a son tour s’introduise. 
Voila déja une nécessité. D’autre part, comme la chaleur intérieure fait 
obstacle a l’entrée de l’air exténeur, cette entrée se produit quand il y a 
refroidissement. (n. 6) 

Tel est le genre de recherche, tels sont les faits dont il faut établir les 
causes. 


On p. 171 Louis remarks in n. 6: ‘Ces idées sont développées dans le 
traité De la Respiration: les principes qu’Aristote y expose sont tout a fait 
d’accord avec ceux qu’il résume ici.’ 


192 APPENDIX 


Comments on P. Louis: 

It is surprising that Louis considers agreement with Resp. to be a fact. 
This work does not say anywhere that ‘la chaleur sorte puis rentre’, 
Aristotle’s theory is that the vital heat is present in the centre of the 
living creature, and, if necessary, is cooled by incoming and outgoing 
air as a result of the respiratory process. 


Anstotle’s De partibus animalium I and De generatione animalium I 
(with passages from IT 1-3), translated with notes by D.M. Balme (Oxford 
1972), 10-11: 


Exposition should be as follows: for example, breathing exists for the sake 
of this, while that comes to be of necessity because of those. Necessity 
signifies sometimes that if there is to be that for the sake of which, these 
must necessarily be present; and sometimes that this is their state and 
nature. For the hot necessarily goes out and comes in again when it meets 
resistance, and the air must flow in; so much is already necessitated. 

And when the inner hot beats back, in the cooling occurs the inflow 
of the outside air and the outflow. 

[This then is the manner of the investigation, and these and such are 
the things about which one must obtain the causes. | 


Balme provides an explanation on p. 101. 

He calls the example ‘obscure’. He also notes: “This explanation of 
breathing is not what Aristotle gives as his own at Resp. 480a16-b12.... 
Aristotle often uses examples taken not from his own theories but from 
common beliefs, and this one may have been a current medical ortho- 
doxy. Plato based his own theory of breathing on a similar account 
of the actions of hot and cold, though in other respects there is no 
similarity (Timaeus 79DE).’ 


Comments on Balme: 

Precisely because Aristotle emphasizes that he wants to give an 
example of the right method, it is unlikely that he is merely offering 
a theory held by others. The allusion to Plato’s Timaeus is important, 
though. The great dispute about respiration and breath was between 
Plato and Aristotle. 


The complete Works of Aristotle. The Revised Oxford translation, ed. by 
J. Barnes, II vols, (Princeton 1984) vol. I 999-1000. 
This is the translation by W. Ogle (1912) with modifications. 
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Anstoteles, Over dieren, vertaald, ingeleid en van aantekeningen voorzien 


door R. Ferwerda (Groningen 2000) 32-33: 


Een voorbeeld van hoe we onze uiteenzettingen moeten geven is het 
volgende. 

Ademhaling vindt plaats met dit en dit specifieke doel, en dit doel 
wordt door die en die dingen noodzakelijkerwijs bereikt. 

Noodzaak betekent hier nu eens dat, als iets het doel is ter wille waarvan 
iets anders gebeurt, die bepaalde dingen noodzakelijkerwijs voorhanden 
moeten zijn, dan weer dat dingen zo zijn als ze zijn, en wel van nature 
zo zijn. Zo is het noodzakelijk dat warmte naar buiten gaat en dan weer 
naar binnen gaat wanneer ze tegen lucht opbotst en terugslaat, en dat 
dan lucht naar binnen stroomt. Dit is alvast é¢n noodzakelijkheid; en 
hoewel de warmte binnenin weerstand biedt komt by het afkoelen de 
lucht van buiten af naar binnen (n. 35). 

In deze trant gaat ons onderzoek in zijn werk en dit is het soort ver- 
schijnselen waarvan we de oorzaken moeten vaststellen. 


On p. 34 he explains in n. 35: ‘Heat goes in and out to enable respi- 
ration, respiration takes place in order to cool the living creature: this 
is necessary to stay alive, and is therefore a conditional necessity. ‘The 
outflow of the heat turns into an inflow as a side effect of refrigeration: 
this is the outcome of a contest between the contraries of hot and cold, 
and is therefore a natural necessity.’ 


Anstotle, On the parts of animals I-IV, translated with an introduction and 
comm. by J.G. Lennox (Oxford 2001) 8 


One should explain in the following way, e.g. breathing exists for the sake 
of this, while that comes to be from necessity because of these. But ‘neces- 
sity’ sometimes signifies that if that—1.e. that for the sake of which—is 
to be, it is necessary for these things to obtain, while at other times it 
signifies that things are thus in respect of their character and nature. 
For it is necessary for the hot to go out and enter again upon meeting 
resistance, and for the air to flow in. This is directly necessary; and it is 
as the internal heat retreats during the cooling of the external air that 
inhalation and exhalation occur. This then is the way of investigation, 


and it is in relation to these things and things such as these that one 
should grab the causes. 


In his commentary on pp. 151-152 Lennox notes: 

642a31—32: Cf. PA. IV 2, 677a17—-18. The discussion is carefully 
constructed so that the contrast between teleology and necessity is first 
introduced, followed by the contrast between conditional necessity and 
a necessity rooted in an element’s natural propensities. 
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642a35—-b2: The example unfortunately is highly compressed and 
does not appear to represent Aristotle’s own theory, according to which 
the lung is expanded by the organism, air naturally flows in to ‘fill the 
void’ caused by the expansion, and being cool this air reduces the heat 
around the heart. The lung then contracts, forcing the warmed air out 
(lux, 27 = Resp. 21, 480a25—b4). 

Here, apparently, ‘the hot (air?)’ goes out, is ‘beaten back’ by the cool 
external air, and as the hot returns, external air flows in with it. This 
is apparently an example of what occurs necessarily as a consequence 
of having a certain character and being a certain way of nature. It 
is, we would say, the ‘mechanics’ of breathing, and it is to be viewed 
as embedded within a demonstration that this process of breathing is 
necessary for a certain end. 


Comments on J.G. Lennox: 

There is a clear tension between Lennox’s claim that “The discourse is 
carefully constructed’ and his claim that the example given by Aristotle 
‘does not appear to represent Aristotle’s own theory’. 

It is also strange that Aristotle puts the main emphasis on teleology, 
but then discusses only ‘the mechanics of breathing’. 


Reconsideration 

The first matter of importance is that Aristotle wants to give an 
example of the correct method of investigating natural phenomena in 
the sphere of living nature. 

Another starting-point is that the theory endorsed here must agree. 
with the Aristotelian view argued elsewhere in PA. (and the Parva 
naturalia). 

Aristotle wants to make it clear that respiration is a phenomenon 
which nature supports by means of a number of natural processes. 

The passage talks about wvEtc, ‘refrigeration’. In explaining it we 
must consider that Aristotle saw respiration solely as a function which 
serves to cool the internal vital heat of the living creature. 

The passage also talks about 16 Jeppov, ‘vital heat’. We should con- 
sider that Aristotle had his own, unique view of vital heat, as the vital 
heat in every living creature, independent of respiration. 


Proposal for a new translation with interpretation: 


We should organize our expositions as follows. For example: respiration 
functions for the sake of this [viz. for the sake of cooling the internal 
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vital heat], and this (goal] is necessarily achieved by means of such or 
such matters. 

But ‘necessity’ [has several meanings. It] sometimes means 

(a) that if this goal is to be realized, it must necessarily possess these 
matters, but sometimes (b) that things are thus and are thus by nature. 

[According to Aristotle, an explanation along the lines of (b) is therefore 
insufficient: an explanation should follow (a).] 

[First an explanation along the lines of (b) (rejected) is given.] 

For heat necessarily goes out and, when it collides [with cold air], 
returns, and then air flows in. This [is the theory of Plato’s Timaeus and 
this] is in fact necessary. 

But [this leaves the goal of respiration out of account. Hence we should 
say that] because the vital heat offers resistance within, the reason why 
the outer air enters (and goes out again) lies in the refrigeration [of the 
internal vital heat). 

This is the [right] method of our investigation. And this and the like 
are the matters of which we are to determine the causes. 


For the meaning of €v in this explanation, cf. Phys. IV 3, 210a21: 
‘Again, as the affairs of Greece are in the King, and generally events 
are in their primary motive agent. Again, as a thing is in its good, and 
generally in its end, i.e. in that for the sake of which’ (transl. by R.P. 
Hardie and R.K. Gaye) (év BaotAet 1a tov ‘EAAjVov Kal dAws ev TO 
TPOTH KIVNTIKG. Eti wg Ev TH GyAV®™ Kai SAws Ev t@ téAer- todto 8’ 
€OTL TO OD EVEKG). 

If the above interpretation cuts ice, Aristotle finds the principal differ- 
ence between himself and Plato’s Timaeus in the fact that Plato neglects 
the ‘for the sake of which’ in his explanations. Note that the entire 
section on respiration in the Timaeus forms part of Plato’s exposition 
in which he discusses ‘Necessity’ as cause. 

In our interpretation, Arist. PA. I 1, 642a35-36: ‘For heat necessarily 
goes out and, when it collides, returns, and then air flows in. This ts in 
fact necessary’ (tO Oepuov yap avayKatov Eflevar Kat TAAL EloLEVaL 
GVTLKPODOV, Tov 8’ &Epa Eiop_etv. Todto 8’ Hdn avayKatov Eotv), refers 
to Pl. Yim. 78d, which includes the following passage: “The network 
sinks away into the body—for the body is rarefied in composition—and 
then moves out again. The internal rays of fire connected with the 
network follow the air in both directions’ (10 5€ mAEyHa, Ws OvtOsg TOD 
GHMLATOG Havod, SvecBar ciow SV adtod Kai r&Aw EE, tac SE Evtd¢ 
TOD TPG AKtivas Siadedepévac dKodovPeiv eg’ Exd&tepa idvtos tod 
Gépoc...). See also Tim. 79d: ‘We must admit that, by nature, heat 
goes to its own place, i.e. outside, to what is akin to it’ (tO Beppov dn 
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Kata PdOLV cig THY abtTOD yapav EGw mpdc 10 GvYyEVES SLOAOYNtéoV 
iéva1) and 79e: “The <air> impelled around which falls into the fire is 
heated, whereas the air which passes out is cooled’ (10 dé nepimoQzy 
eic 10 mp éunintov Beppaivetar, 10 8’ e€rov woyetan). 
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